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S^ranslaiion of ' ^mona^enunt 4es ,^orots.’ 

Par M. Pl'TON (conilnued from December iVb.) 
Chapier II, Coppice. 

§ 1. Coppice j with a c nnplete standing crop. 

There i*? notliing oa^i^T to understand than the working 
scheme of a coppice ; I sliall, hoive\er, enter into .some detail 
on the suhjoct, l»eeaii<e simplicity being the mo^t impoitant 
quality of a working ^cIkmuo, one prepared for a coppice will 
serve as a model and guide for tho&c Miitable for high forests. 

Suppose' that 300 acres of forests wdiich we wish to manage 
os coppie(‘, with a rotation of 20 years, contains 

15 acres, 1 year old, 

15 „ ... 2 years „ 

15 ,, ••• ••• ••• .,. .•• 3 years ,, 

and so on, the forest growth of each of th(‘se compartments being 
of a similar character, and those of diflerenf ages cither follow- 
ing each other inan'gular manner so .i" to forma regular forest, 
or bi'ing disposed in an irregular way and arranged without 
any particular onb'r of succi-'.sion. Th(‘ last case, w hich is seldom 
iiK't witli in cop[)ice, wlu*ro the fellings arc UMially made in re- 
gular Miceeshion, olteii hajipens in tho case of high lor(‘st, and 
will be lietter understood if we first explain the working of 
coppices where tho standing crop is arranged in regular succes- 
sion of ages. 

A. — Working scheme of a coppice where the standing crop ia 
complete and re^arly aminged. 

The idea which I have just given of a re^lar forest must 
not be understood too literally, for it is probable that if it were 
necessary to find, in such an example as we have chosen, a 
suooession of compartments of 15 acres each and in regular 
suooession of ages from 1 to 20, such a perfect forest would 
never ia reality be met with. 
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A forest may be considered ‘regular’ if the scale of agps 
be so arranged as to aUow of the material corresponding to the 
chosen exploitability being regularly constituted. 

In sylviculture, as in agriculture, there are limits and ap- 
proximations which we must learn to understand and maKe 
allowance for. 

General scheme of ejrploitation. 


Let us suppose that the division into compartments, which, 
in the case of coppice, is most often made according to the lines 
of former workings, has given us — 


Compt. A. 30 
„ B. 15 
„ C. 45 
D. 45 


Age. 

acres coppice, oak and hornbeam, 20 years. 


'» M it 

„ oak alone, 

>» it n 


17 

15 

12 


E. 15 

F. 30 

G. CO 
11. 15 

1. 45 


„ „ oak, beech and birch, 1 1 

if *> it it it ^ 

„yonng„ beech and hornbeam, 6 
it It ^ tt it alder, ... 4 

„ plantation oak and hornbeam, 3 


300 


We shall divide the 300 acres into 20 fellings of 15 acres each, 



Arrangement of fellinge in a coppice wood. 
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following each other in regular order, so that each felling will bo 
allotted to a particular year of the rotation. It is generally ad- 
mitted that coppice fellings of equal area yield equal products. 
It is not of much use to attempt to form fellings with areas pro- 
portional to the fertility of the soil, for it is very difficult to 
estimate the latter at jdl exactly. If in spite of tliis difficulty 
we should determine to make the areas proj)ortional to the fer- 
tility of the soil, it would often happen that after one rolation 
the conditions of fertility might alter so as to make it necessary 
to start a fresh division into fellings, and again to survey, de- 
marcate, and clear the lines. The simplest measures are always 
the best, and if it should happen that a precipice or a blank 
space unsuited for forest growth be met with, tht^re is nothing to 
prevent us from adding a sufficient area to the i)articular felling 
in which it occurs. 

The working scheme, which ol<l forest(TS used to cull the 
‘ arrangement ' or ‘ eon^titution ol’ regulated fellings,’ is so sim- 
ple for coppices, that oii(‘ is generally contenu*d with drawing 
up a map lH*aring the iiumlM»rs of the fellings without troiihling 
oneself to trae<^ on it the boundaries of the compartments 
which have serv(‘d for the description of the forest. 

To tlje map is added a tabular statement showing the felling>, 
and their contents, and this table forms tlu‘ working plan, so 
that sujjposing the S(*heme to have been made in 1861, it would 
be drawn ui) as follows j»age d) : — 

Tliis is all the inechanism of a working scheme of a coppice ; 
but, ill ord('r thoroughly to explain working sidannes for high 
forest,- and to a-^sure for them simplicity, which i^ tlie cliief point, 
in favor of coppice working schemes, w^e must enter into detail 
to a certain extent. 

of the Worku^f Scheme. 

The w’orking scliomo would be completed if it were not a 
most useful thing to jirescribe c<'rtain measures for regulating 
the procedure of carrying it out. In tlie exploitation of a 
forest, as in every kind of business, either agricultural or indus- 
trial, it is undoubtedly most useful to prescribe that a register 
should be kept up. No doubt there will always be books for 
the pay of workmen and the sale of produce, but I do not refer 
to those, but rather I wdsh to treat of the ‘ capital account.* 
F or some years back the keeping of accounts Las enabled agri- 
culturists to regulate and control their business, and all authors 
who have written on the subject, have especially insisted on a 
capital land account. In an agricultural husint'ss the capital 
account is altered by works for the repair of buildings, the wear 
and tear of tools, the loss of live stock, &c., and if an exact 
account were not kept, the cultivator would never know what 
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General Scheme of Working (1881--1900), 


Number 

Name of 

Area 

Area of 

Age 

Year in which 

Ago at 


of 

compart- 

ot 

compart- 

in 

cutting will 

time of 

Remarks. 

felling. 

ment. 

felling. 

ment. 

1881. 

take place. 

^ entting. 


1 

2 

} ^ 

15 

15 

jso 

20 1 

1881 

1882 

20 

21 


3 

B 

15 

15 

17 

1883 

19 


4 

1 

15 

1 

f 

1884 

18 


5 

y c 

15 

Us 

15^ 

1885 

19 


6 

/ 

15 

J 

1 

188G 

20 


7 

1 

15 

1 

f 

1887 

18 


8 

} D 

15 

Us 

12^ 

1888 

19 


9 

J 

15 

/ 

1 

'1889 

20 


10 

E 

15 

15 

11 

1890 

20 


11 

12 

} ^ 

15 

15 

j 30 

»{ 

1891 

1892 

19 

20 


13 

1 

15 , 

1 

f 

1893 

18 


14 

r 

15 1 

Uo 

J 

1 fJ 

1894 

19 


15 

15 1 


1895 

20 


1C 

j 

15 

L' 

189G 

21 


17 

H 

15 

15 

4 

1897 

20 


18 

1 

15 

1 

1 

1898 

20 


19 

[ I 

15 

Us 


1899 

21 


20 

J 

15 

J 

! » 

1900 

22 



Total j 

300 

300 






his profits were, so that it is even lleee‘^^ary to draw yearly a 
certain amount from th(* profits in order to maintain the capital 
at a real marketable value. What 1 lia\e said re^rardin^ llie 
working material of a forest will suffieienlly ex])laiii that nothing 
similar takes ])lace in sylviculture ; the wm'kin;^ mjiterial is not 
exposed to similar causes of depreciation, and th(*ro is no n(‘- 
cessity for such complicated accounts. The* control register of 
a working scheme need only show th(‘refor(‘ oiu* thing, viz.^ 
whether at any given time the cajutal has not hwn touched. 
There is nothing so simple as a forest caj)ital account. 

There is no need to try and make it a register for the verifi- 
cation of the procedure of valuation, nor a record of adminis- 
trative measures, nor a register of the rise and fall of market 
rates : these items of information, all useful, can be relegated to 
supplementary works like those in which the accounts of salaries, 
works, and sales are recorded. If we desired to note all this 
information in a working register, wo should only succeed in 
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constructing complicated tables with a formidable multiplicity 
of columns which would in truth only confuse us. The character 
of a good system of accounts is to be very siinjdo and to have 
a definite object. It is necessary for the pronricdor or auditor 
to know at any time if the working scheme lias been follow- 
ed, and in what way it has been applied, and it is very rerpiisite 
Yhen important forests have to be worked that the register 
must be simple, in order to secure its object. 

The control of the Working Scheme. 

It is not often k('pt up for coppices, though it would be adHs- 
able to have this done, for wo are liable to forget tlie time when 
th(‘ first fidling was made, and w'c should often like to anticipate 
or j>o.-'tpono the fidlings according to the state of our finances, 
so that after a fi‘w years we may not becoipe quite ignorant of 
the real state of things. 1 sliall presently supply the form most 
suitable for the register, which is nothing but a succession of 
rul(‘d pages with headings for th<' auxiliary accounts of the 
sehenu^, but I must first say a few words about a very advan- 
tageous practice which is eniinently suit(‘d to forest w’orking, 
and especially so when the forests arc the property of private 
persons or of communities. 

The 7i?wnv. 

One of the rules which ordinary prudence dictates, is not 
to spend the whole of on(‘’s income every year. Unfore.'^oen 
wants and other d<‘inands should eoinj>ol every man of projierty 
to set aside a reserve fund. In industrial business, or in agri- 
culture, this can only be done by investing ev(M-v vear some 
])()rtion of the r(‘(’(‘iptN, and usually these inve^iTiKuits take the 
form of a new' ImsiiK'ss whether industrial or agricultural, but 
whatever tlicy may be, tli(*v require great care and consideration. 
In the case of forest property, proprietors liave onlv to leave 
standing a ])art of tlu ir revenue, aiul Natnri' itself takes the 
r(‘sj)()n'iil)ilitv of managing a reseiwc which thus enjoys the 
greatc'st stalnlity and tlie advantage of producing its own 
inlt rest. There ar(' two methods by wlacii this reserve stock 
may be formed. 

Itit. A (hftniieh/ located lleservc. 

This first mctliod consists in .separating off on the ground the 
number of acres w hich we have agreed to keep for unforeseen re- 
quirements, estimated at 10, 20 or 25 per eent. of the whole forest, 
according as we wdsh to reserve 10, 20 or 25 of the whole produce. 
If we allow, as is done in communal forests, one-l‘ourth of the 
area for the reserve, we shall have only, in the forest w'hich we 
have adopted as an example, 225 acres for the annual fellings, 
whicn will therefore only allow of one cutting yearly an area of 
Hi acres, leaving 75 acres as a reserve. The register of the 
working scheme will then be kept in the following manner ; — 
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The form shows that in lh83, tho proprietor worked one fell- 
ing and-a-half as well as 5 acr(“« in the re>(T\ e ; in 1 884 ho only 
worked half a felling, and so thus resumed the working scheme ; 
while in 188o he again cut into the re«'(T\e and sold 10 acres 
without altering the regular arrang(*inent of tho working scheme. 

2n(L A moveable J{(berve, 

After having divided the 300 aen*s into 20 fellings of 15 acres 
each, the application of this method arranges lor only clearing 
three-fourths of the yearly felling, or 11 i acres, so that one- 
fourth of each piece, or 3| acres, is left untouched every year. 

In this way, the reserve consists — 

At the end of 2 years of 7 J acres. 

V ^ 7f Oi 

,, ,, 4 ,, 15 ,, and bo on. 

It is not nsual to allow more than 4 years’ accumulation of 
reserve, and there are then two ways of proceeding — 

let, — If we w’ish to make the fellings of rf‘scr>c of the same 
area as ordinary fellings, a procedure which is often 
useful in communal forests — it is convenient to cut 
the reserve every three years, and to arrange^ that eacdi 
group of three fellings shall giv(*four sections which will 
he worked in three years, th(‘ three fir<t s(*ctions l)(*ing 
the y early fellings and the reserve constituting the fourth. 

2nd, — If we desire to give more importance to the produce of 
the reserve, it is sufficient to realize every 1‘ourth year. 
In that year then tho ordinary felling will be 1 IJ acres, 
and there will also be a full felling of 15 acies in the 
reserve — this latter being really the piece set apart for 
the year. Every four years, by an easy surveying 
operation, a group of three fellings is divided into four 
sections, which each represent the yearly produce leav- 
ing out the reserve. One of these sections is worked 
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yearly. During the first three years, and in the fourth 
year we shall work at once both the fourth section 
and the whole felling immediately succeeding it, and 
which forms the reserve. 

The register of the working scheme for the forest which we 
have chosen as a type will under the last hypothesis be kept 
as in the following table, in which care must be taken to enter 
the fellings of the reserve : — 


FelliDg. 

1 

2 

3 

4 

5 

6 

7 

8 

&c. 

Total. 

Reserve. 

OD 

£3 

a 

o 

Area. 

A 

15 

A 

15 

A 

15 

A 

15 

A 

15 

A 

15 

A 

15 

A 

15 

&c. 

A 

300 

4 of the an* 
Dual felling 
= 3i A, or 
16 A every 
4 years. 

1881, 

1882, 

1883, 

1884, 

1885, 

1886, 

1887, 

1888, 
&c. 

lU 

2} 

.1 

ii 

15 

lU 

n 

7i 

3J 

Hi 

15 



111 

li 

ill 

111 

26l 

15 

15 



The register shews that in 1882 the ordinary felling consisted 
of 3} acres of No, 1 completed by 74 A of No. 2 ; that in 1883 
it consisted of TJ A of No. 2 supplemented by 3J A of No. 3; 
while in 1884 the rest of No. 3 furni^^hed the ordinary felling, 
and No. 4, as a whole, the reserve felling. 

This method of moveablo reserve has the advantage of always 
giving forest fit to cut for the reserve felling, w'hilo in the case 
of a reserve definitely located it is necessary to wait after each 
felling until it has becoiiio sufficiently mature. It is in every 
sense the best for high forest, but in coppice where the slightest 
clifierence in age affects the produce, it involves the inconvenience 
of making the reserve available only every fourth year. If the 
felling is postponed, or if it is made too early ; if the proprietor, 
anxious to take advantage of a year when wood is dear, desires 
to cut a year or two eanier, tho speedy result will be to change 
the oxploitability of tho coppice and confuse the gradation of 
ages, and involve the proprietor in future difficulties. Moreover, 
in communal forests of broad-leaved trees, which are most fre- 
que:(^tly worked as coppice, the reserve is fixed at one-fourth of 
the standing crop by a sj^eoial order of the Code of 1827, and is 
always formed by reserving a fourth of the area, although the 
law IS silent as to the method of locating it. 
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In order to avoid the partial surveys which the above method 
of moveable reserve involves, the number of fellings is sometimes 
increased by a third in order to leave one-fourth of the forest 
area as a reserve. Instead of twenty fellings of 15 acres each, 
twenty-six fellings of 11 i acres each are marked out on the 
ground ; the six fellings of the reserve can then bo located 
together in a selected part of the forest, or intercalated with 
the twenty ordinary fellings. 

It will be readily understood that this is nothing more than 
a definitely located reserve, which has, how'ever, certain advan- 
tages, and is made on the ^u()po'•ition that the proprietor wdll 
not change the ])ropurtion of the reserve to the w’hole forest 
area, and this is the case with communes where the proportion 
of the reserve is fixed once for alljby the law. 

B. — Worldnjg scheme for a Coppice tchere the standing crop is 
complete^ hd megularhj arranged. 

There little to be said about eoppiees where the standing 
crop is not arranged in proper gradation of ages. 

As far as productiveness is concerned it matters little whe- 
ther or not the gradation of the ages follow in regular order 
on the ground, pro\ided that the rules relating to sh(‘lt(*r for 

i roung shoots, &c., have been observed. But as regards faci- 
iiy for management, tor sale of tore^t produce*, anil tor many 
other reasons, it is highly advantageous gradually to restore 
regularity to the copj>icc. Provideil the ground he wtdl stocIv<*d, 
we must not refrain from felling the croj) on cerl.iin areas 
even before maturity, in order to bring thi'in to tlieir })roper place 
in the order of future fellings. The teiii]>or.iry loss of prodiicii 
involved will be com])ensat(‘(l by the euttiiigs on areas where 
the growth has exceeded the age fixed lor exploit ability. 

The working scheme, then in the most marked manner, as- 
sumes its proper two- fold character, which may be described as 
follows ; — 

1st . — ^To determine the order of fellings for the actual rotation. 

2nd . — ^To prepare for future rotations a crop which shall be 
fully stocked, regular, and conveniently arranged. 

§ 2. Overstocked Coppices. 

When the crop in a coppice is overstocked, that is to say, too 
great for the exploitability which has been selected, the tattle of 
fellings is arranged so that twice during the rotation, we can 
work those fellings, or portions of fellings, which are oveiv 
stocked. 
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The general working scheme will then show two kinds of 
produce. 

1. The produce resulting from the ordinary fellings. 

2. The produce obtained independently of the ordinary 

fellings, and with the object of making them regular. 
Suppose, for instance, that compartment (1) of 4 j acres 
should be 22 years old at the beginning of the rotation, 
'we can then exploit it at the first, second, and third 
fellings, and reserve compartment (A) for the fourth 
and fifth ftdlings, but this would involve our working 
certain fellings at ages of 25 and 26 years, and since 
the proprietor has chosen 20 years as the best period 
of exploitability, it would be more useful to work 
these 45 acres at tho oominencemcnt of the rotation, 
and then again at its close. 

The tabular statement (,see page 10) of fellings, to which is 
usually appended a summary of tho w'orks to be carried out, 
will then be as follows : — 


§ 3. Insufficiently stocl-ed Coppice, 


When tho standing crop of a coppice is not sufficient for tho 
chosen exploitability, tho designer of a working scheme must 
prescribe rest, ana should endeavour to mako this as little 
onerous as possible for the proprietor. 

Supposing that tho inventory of tho forest should he as 
follows : — 


Compt. A. CO 




B. 45 

C. 60 

D. 60 

E. 15 

F. 60 


acres, oak and softwoods, age 14 years. 

>1 »> »» *1 ,, 

„ oak and hornbeam, „ 8 „ 

4 

II 11 II II ^ II 

II II II II 2 ,, 

„ blanks to bo replanted. 


Total 300 acres. 

It is evident from tho above that w^o must wait 6 years before 
we have wood 20 years old for felling. This period of 6 years 
which is tho interval separating jibe age of the oldest growth 
from that chosen as the period of exploitability, has been called 
the period of rest^ or the period of transition. 


Generally the name of period of rest has been applied to the 
time reouired for regulating the fellings in a forest ftilly stocked, 
but without proper succession of ages, or for removing the 
excess material in an overstocked coppice ; or lastly, for the case 
now under consideration. There are two modes oi procedure. 
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TabvXoLT Statement of Fellingsi (1881 to 1890.) 




1 bo 

car for fellmg. 

boo 


& 

n 

1 

•g 

1 

ge of itandin 
crop ia 1881. 

.9 « 

'g a 

. 

^ < bO 

Bemarks. 


< 

1 -*9 

1 

< 


§ 1. Extraordinary produce. 

Area of fellings daring the 


A6re8. 


\ 


Rotation ... 345 acres. 

Ordinary fellings ... 300 „ 

18 

19 

14i 

22 

22 

CO 

CO 

22 

22 

Excess • . 45 ,1 

20 

16i 

22 

IJ L 

22 

The area has been sab-diTided as 


§2. 

Ordinary produce* 

follows 



20 

1881 

20 

1. Ordinary fellings 

1 

15 

(ll^aurca) 225 acrea 

2 

15 

20 

1882 

21 

2. Moveable reaerre 75 „ 

Z 

15 

17 

1883 

20 

3. Extraordinary fellings 45 „ 

4 

14i 

15 

1884 

19 

7otal •• 345 ff 

5 

15i 

15 

1885 

20 

6 

15i 

15 

1886 

21 


7 

15^ 

12 

1887 

19 

General description of works to be 

8 

14J 

12 

1888 

20 

nndertaken — 23 arrea in fellings Noa. 
2, 4, 7 to be drained ; 21 acres to be 

9 

15 

12-11 

1889 

20-21 

planted up in Mo. 8, in the year 1887, 

10 

15 

11 

1890 

21 

or thereabouts. 

11 

12 

15J 

143 

9 

9 

1891 

1892 

1 20 

21 

The export road to be widened by 
a breadth of 12 feet. 

13 

15 

6 

1893 

19 

14 

iH 

6 

1894 

20 


15 

14i 

6 

1895 

21 

1 

16 

15 

6 

1896 

22 


17 

15 

4 

1897 

21 


18 

1 

1 

1898 

19 


19 


1 

1899 

20 


20 


1 

1900 

21 









The first is at once to mark off the fellings for each of the 20 
years of the rotation whilst prescribing the 6 years of rest 
(Final working scheme). 

The second method is to fix the fellings which can he made 
in the period of rest, and to put off the working scheme till after 
its expiration (Provisionary working scheme). 

The latter method baa been for the most part abandoned, and 
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it is only in the rarest, and most exceptional cases that pro- 
visional working schemes are made — there arc many reasons for 
this— 

2^1 ^ — In the actual condition of our forests, none of which 
is theoretically regular, the first rotation will always 
have a more or less transitory character. Why 
then make a distinction between transitory and de- 
finite working schemes ? 

2 nd , — It is evident tliat the work of estimating the stand- 
ing crop, and surveying the forest area is necessary 
before wo can \ye certain that the forest is over- or 
under-stocked. There will, therefore, bo no more 
trouble in proceeding at once to draw' up the working 
scheme, and it would 1)0 very bad management to do 
all this work over again at the end of the period of 
rest. 

3 rd , — A working scheme does not only prescribe the order 
of fellings for the standing crop, but bedsides this it 
has for il^ object to prepare a stock which will form 
the material for future rotations. 

It is, therefore, always of the greatest advantage to draw up the 
general working scheme onct^ lor all. And, moreover, in this 
particular cum*, -vvliere the standing crop is scanty in places, and a 
period of rest will be necessary, it is always an advanUige to pre- 
scribe at once the location of the fellings, for it wdll generally 
b(» jwssiblo to lighten the burilen of the period of rest for the pro- 
prietor, by giving him produce gleaned from all parts of the 
forest. 

If certain blocks will yield mature trees, whilst others require 
to bo felled before the period of their exploitability, in order to 
make tliem take to their proper rank in the age gradation, it will 
bo useful and productive to work out these products during the 
period of rest. 

In working schemes for coppice, the necessity for a final ar- 
rangement of the fellings has never been called in question ; and 
it is only in high forests that provisional schemes ha\e been some- 
times employed. If I mention the subject at all, in this place, it 
is because the simplicity of coppice management will the better 
impress on our minds the reasons for dispensing with such 
schemes. 

THe tabular statement of fellings for the preceding case will be 
prepared as follows by allotting naif a felling to each of the six 
earlier years of the rotation j— 
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9 

s 


Is 

tib 

.a 

fee's 
.£ a> 

c i 




€ 


d 

•a 





"o A 

i 

“I- 

.2 

•Sg-5 


Bemarkfl. 


i- 

< 

< 

8 

< 




1 

15 

14) 

1881-86 

14-15 

Work 

j to be nnderUkcn— 


2 

3 

15 

15 

14 [ 
14 i 

J felling 
per annum. 

16-17 

18-19 

Plant 

ing No. 17, 15 acres in 1881. 

18.15 „ 1882. 

19. 15 . 1883. 

4 

15 

14 

1887 

20 


20; 15 " 

1884. 

5 

15 

12 

1888 

19 




6 

15 

12 

1889 

20 


Total, 60 acres. 


7 

15 

12 

1890 

21 




8 

15 

8 

1891 

18 




9 

15 

8 

1892 

19^ 




10 

15 

8 

1893 

20 




11 1 

15 

8 

1894 

21 




12 

15 

4 

1895 1 

18 




IS 

15 

4 

1896 

19 




14 

15 

4 

1897 

20 




15 

15 

4 

1898 

21 




16 

15 

2 

1899 

20 




17 

15 

• • 

1900 

19 




18 

15 

• « 

1901 

20 




19 

15 

• • 

1902 

20 




20 

15 

a • 

1903 

20 





CPriitiqUms on |p:oti!s foit n IRanuat o)[ Indian 
^gIcii;uUur^o. 

Mt replies to remarks, printed in the December 

Number of Volume YIII., must, for reasons which need not be 
mentioned, be deferred until the next issue of the ** Indian 
Forester,” 


Mb. Hbarle. 

I have since received some very valuable criticism from 
Mr. Hearle. 

DUeussion heing invited, I wish to ^er a few remarks on the 
jportion which appeared in the Indian I^rester”/or October 18S2. 

As a rule the scieniijic names of plants are given^ save in the two 
following 1st, when there is a welUltnown English name, 

and here the omission seems justifiable ; and 2nd, when there is a 
welUhnown Vernacular name, and in this ease the addition cf ike 
scientific name would, I think, he an improvements 

It is stated that the Manual is intended for all territories under 







OlllTlOIllft 0« vons, ITO. 


18 


ike jurisdiction of the Viceroy of India, Now in these territories 
vernacular names change from one province to another ^ often from 
one district to the next, and two or three distinct species frequently 
hear the same name, e, g,, “ khairj* On turning to the “ Forest 
Flora of the North-West and Central India two species are 
found hearing this name. Mimosa rubicaulis and Acacia Catechu ; 
so that a slight douht might exist as to which species was intended, 
were if not for the fact that the former is a shrub, whilst the one 
mentioned in the Manual is classed as a small tree. A Forest 
Officer in Burmah, however, possessing the Forest Flora of British 
Burmah ” hy Kurt, which gives no Hindustani names, would 
probably, if he had seen no service in India, not be aware that 

khair^^ was his old familiar acquaintance Sha hen; whereas 
he would have had no difficulty, if the Latin name, Acacia Catechu^ 
had accompanied it, 

Mr. Hearle^s remarks are very just. I was under the 
impression that the word khair could be considered as the 
English (Anglo-Indian) name for Acacia Catechu, just as teak 
is now universally accepted as the English name for Tectona 
grandis, and sal ns that for Shorea robusta. Be it remembered 
that the Persian name for teak is sal, and that in the Central 
Provinces the name sal for Shorea robusta is unknown to the 
natives. To be logical, Mr. Hearle should, therefore, insist on 
my giving the scientific nomenclature also after the names teak 
and sal. 

This he will not, I feel sure, permit me to do. Will be not 
then allow the name khair to stand by itself ? 

The terfu ^'social ” as applied to teak, Dalbergia latifolia, Adina 
cordii'olia^ 8^'c,, is I think a bad one, because it is used in a directly 
opposite sense in other branches of Natural History, For instance, 
Loxia socialis of Southern Africa is called (he Sociable Weaver 
Bird, because several hundreds of them live (ogeiher and form a 
nest in common. For the same reason, bees, wasps and ants 
amongst insects are called social, because many of the same species 
live together. By the sea-shore pools are found containing crabs, 
shrimps, fish, anemones, sponges, ^c., mixed up together, but these 
various species of animals are not called social on this account. If 
the term be used, I am of opinion that it should he applied to gre^ 
garious trees, like Pinus longifolia, rather than to the other class. 

The meaning gjven to the word social by naturalists was 

E resent to my mind when the definitions were drawn up. I 
ad already characterised gregarious trees as exclusive, since their 
tendency is to exclude otl^r species from growing in company with 
iherqselves. What term was I to adopt for the opposite of 
** exclusive ? As regards human beings it is sorial or sociable. 
Although the adoption of the first of these two latter terms was 
contrary to received usage among scientific men^ yet for some 
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reason, which it would be too lony to explain, I preferred that 
term to the other. Mr. Trimen also finds fault with me, and 
suggests the terms " scattered " or sporadic ” instead. The use 
of " scattered ” would be awkward. Sporadic ” would certainly 
be applicable to the class of trees in question, but it would not 
imply the idea that I have endeavoured to bring out, vis,, of 
tolerating ike presence of ofker species. Will not “ sociable ” do ? 
Its employment would involve no violation of current usage. 

The terms exploit exploitation*^ and '^regime** are rather 
foreign to the English tongue. Could not the more simple words 

work!* working ** and “ sgslem ** he used in their stead ? 

I have already answered this objection, successfully 1 hope, 
in the number of December last. 

Whilst discussing the ** Greater suitability of Soil and Subsoil*' 
at page lid, it is stated that the eng {Dipterocarpus fuherculatus) 
will drive out all other species from laterite in Burmah.*’ This 
statement is, I thinks rather too hroad^ as it implies that pure eng 
forests are to he found on all laterite formations in the Province 
mentioned, which is not the case, the eng being accompanied hy 
numerous other species^ such as Xylia dolabriformis, Terminalia 
tomentella, T. alata, Carey a arborea, Adina cordifolia, and many 
others, so that it is frequently not even the predominating species, 

I am very much obliged to Mr. Ilearlc for this correction. 

At page 114, it is stated that ''in the Himalayas Quercus incana, 
dllaiaia and semecarpifolia can never rise above a mere bush 
where grazing is unrestricted." This is, perhaps, one of the 
reasons why we so often find patches of pure deodar near villages, 
the broad*leaved species being kept down by the sheep and goats of 
the villagers, 

I will not fail to insert this very valuable remark of 
Mr. Hearle’s in the Notes, The broad-leaved species being 
kept down in the form of bushes, the tender shoots of which are 
lopped off or browsed down as soon as they make their appear- 
ance, they cannot obviously seed, and arc hence unable to 
reproduce themselves except by means of seed transported from 
a distance by wind, &c. As the soil is trodden down hard by 
the cattle, very few such seeds can germinate ; and of the few 
seedlings that do come up, the majority must inevitably be 
browsed off or otherwise perish almost as soon as they make 
their appearance. 

With regard to climbers, I imagine they are seleclive in this 
sense that they prefer rough-harked trees to smooth ones, such as 
Homalium tomentosum, the epidern of which peels off in large 
thin scales after the manner of Flatauas orioutalis^ On tress 
cUmbsn are rarely observed. 
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This remark is very interesting. Does it agree with the 
experience of other observers ? We can understand that climbers^ 
which ascend by merely scrambling up or by means of tendrils 
or hooks^ will find considerable difficulty in getting up into trees 
with a smooth bark that is constantly fiaking off. But surely 
in the case of twiners it will not matter at all whether the 
supports up which they are climbing have smooth or rough 
bark, or whether the bark peels off or not. Will gentlemen, 
in whose forests Terminalia Arjuma is abundant, kindly inform 
readers of the Indian Forester ** whether this species is often 
troubled with climbers, and also state their mode of ascension ? 
Boswellia thurifera and Sterculia urens have also a smooth bark 
that is constantly falling off in thin plates, but it is the soil in 
which these species grow which, as a rule, guarantees them 
against the attacks of climbers. 

According to the definition of the term " dimberr the vanilla 
plant is one, although bdonging to the Orchid family, which are 
chiefiy epiphytic or email terrestrial plants. But if the vanilla be 
a climber, then it forms an exception to the rule that climbers can 
bear a large amount of shade, as to flourish it rtqui es direct sunlight 
for a portion of the day, awl tcill not grow in a dense mango grove, 
although it flourishes on isolated trees of that species in suitable 
localities, 

I have had no experience of vanilla cultivation. But Mr. 
Hearle himself acknowledges that the vanilla plant is suffici- 
ently shade-bearing to be able to flourish on a mango tree in 
suitable localities. Now a tree that can grow with even a 
portion of its crown inside that of another is certainly one that 
** can bear a large amount of sbade.^’ 

I think a seventh rrAght be added with advantage to the six 
sub-heads given under seeding f and under \t I would treat of the 
liability of seeds to be attached by men and other animals. Thus 
many kin^ofnuts, the seeds Finns Gerardiana, $*c., are collected 
for food ; other hinds, such as Cassia Fistula, for medicine ; 
others again, as Sapindus detergens for industrial purposes. Then 
animals such as tquirrels, mice and birds, devour a large number of 
nuts and pine seeds ; mice indeed ojten destroy the hopes of the 
nurseryman and cause him to postpone his sowings until the seed is 
about to germinate. 

Insects are frequently very destructive. This year, I wished to 
collect a small quantity of kakkar (Pistacia integerrima) seed. 
It flowered abundantly in May, and in September numerous seed 
panicles were to be seen ; but on examination, in every drupe was 
found the larva of a weevil, and although a large number were 
examined, not a solitary sound seed could be obtained. 
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I will adopt this seventh sub-head as suggested by Mr. 
Hearle, whom I heartily thank for pointing out the omission, 
and for the extremely valuable information he has supplied. 
The omission in question had struck me also, but in the hurry of 
sending the manuscript to press, 1 forgot to supply it. 

The struggle jot existence is most interesting, and I loot forward 
with ^pleasure for the appearance of the next parU 

Mr. Henry Trimen. 

Mr. Trimen, of the Royal Botanical Gardens, Peradenia, 
Ceylon, has very kindly afforded me the benefit of his advice. 

I have juso been reading rapidly through the Notes for a 
Manual of Indian Sylviculture ” printed in your October number. 
As you recognise the desirability of criticism before these obtain a 
permanent publication, I think iC welt to suggest alteration of a 
few terms, 

1. There is no gain in giving the stem of a palm a distinct 
name, nor any reason for restricting the term caudex in the manner 
suggested. 

Everything considered, I agree with Mr, Trimen. Palms 
are not of much importance to the forester. The definition will 
be struck out. 

£. Epicorm is a new word, and not a happy one. Why not 
speak of stem-sboots ? 

The stem of a tree does not necessarily mean the portion of it 
below the branches. Hence, a stem-shoot may be situated 
anywhere in the interior of the crown. The class of shoots I 
have attempted to define are those that develop on the clear 
stem under the branches, when this is suddenly exposed to sun- 
light after having been surrounded for a more or less considerable 
time by close standing growth. These shoots originate from 
dormant buds, and are what are termed branches gourmandes in 
French, and Wasserloden or ^reisen in German. If we admit that 
the term bole denotes the portion above ground of a tree below 
its branches, we may employ the expression bote^shoot instead of 
epicorm, but I, for my part, certainly prefer the latter. 

S. ** Broad-leaved'^ as a general name for dicotyledonous trees 
is as misleading as to state that all conifers bear neediest 
Podocarpus ( there is one Indian species ) and Dammara among the 
latter have very much broader leaves than numerous angiospermous 
trees, Casuarina hca no leaves at all and is very like Ephedra tfi 
that respect, yet one is angiospermous, the other gymnospermous^, 

I are very much indebted to Mr. Trimen for reminding 
me that 1 have omitted the exceptional cases Which be specifies. 
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This omission makes the definition misleading. In future the 
definition in question will be worded as follows : — 

^'Dicotyledonous trees, as distinguished in a general manner 
from the Conifers, may be termed broad-leaved trees. We 
say ^ in a general manner^ advisedly, because two unimportant 
coniferous genera Dammara and Vodocarpm have more or loss 
broad leaves, while some dicotyledonous trees, like Camarina^ 
produce no leaves at all, or, like the Tamarisks, possess only scale- 
like or inconspicuous leaves.'' 

4. The term eociaV'" U employed at page 102 in a precisely 
opposite sense to that in which botanists are accustomed to use it. 
It is vsually considered synonymous with gregarious ; and what is 
here termed social would he generally termed " scattered " or 
" sporadic.^' 

This objection has already been answered by me on page 13. 

5. In spite of the now estahUshed generality of more or less 
movement in plants^ it is scarcely good English to speak of plants 
as " vivacious " or as possessing vivacity P } italify is surely 
meant. 

Does Mr. Trimen not know that vivacious bos not unfrequently 
been used by the best English writers in the sense of tenacious of 
life ^ Being presumably a botanist, he is doubtless also aware 
what a vivacious plant is. I fail, therefore, to see any con- 
nection at all in bis remarks between movements in plants and 
their tenacity of life. Vitality, which he suggests, is a very good 
word and has been frequently employed in the Notes ; but it 
Las the serious drawback of having no corresponding adjective 
like vivacious, 

6. I am not compeicni to advise on the technical terms of pure 
forestry y hut probably a better word than " canopied ” ( which sug^ 
gests an upholstered s catalogue) might he found for dense unbroken 
forest. 

I shall be very glad indeed to have a better term than " cano- 
pied " with equivalents for all the derivatives of that word, which 
follow in the next definition. Because wo have no single word 
at present for what the Germans call Besfand and the French 
massif that is no reason for not inventing one. Covert would not 
be a bad word, but by no means so good as the term I have 
already proposed for adoption. Mr. Trimen's remark about tho 
suggestion of an upholsterer's catalogue is quite beside the point. 
The term subulate for a certain shape of leaf reminds one of the 
carpenW's or cobler's trade, while the word “hair" carries 
one's ideas away to a barber's shop. But such puerile consi- 
derations will obviously not prevent Mr. Trimen himself as a 
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botanist from using those two words whenever the necessity 
arises. 

£. £. FsaNANDEZ. 


% jDiirnfiT ihrfinigh (fhamba, 

(Continued). 

My next trip was to Dobi Koti, a village to the north-east of 
Tisa on the road to the Checi Pass which leads into Pangi. This 
is a very pretty march for the first half, and the path is very 
easy for walking, and can even be ridden for the greater part; 
but it is so glorious to be able to walk all day long that I have 
altogether given up the idea of riding at all. The path goes on 
the level for a good way, through some very pretty forest scenery 
down to the Eaira nullah, which is a mere chasm like the one at 
Tisa, of which it is a tributary. There is abridge over it on the 
way to Debi Koti, which is not more than 18 or 20 feet wide, and 
it is certainly well over 200 feet to the water, as we ascertained hy 
dropping a stone. After crossing this our troubles began, for we 
bad a very nasty walk up a path, very steep all the way and in the 
blazing sun, which we felt very much indeed, and I gradually got 
rid of coat and waistcoat, &c., until I had very little on to speak 
of, still the hlaze was too much for me, and I got a violent head- 
ache which spoilt my pleasure for the day. There is a nice littlo 
forest near the village, nearly pure deodar, and it is evident that 
the land was once under cultivation, as it is composed of terraces 
built up in the usual way. It was probably abandoned ages ago, 
and there being a few seed bearers left, they have gradually turned 
it into a forest again ; but it must have been very long ago, as 
not even the oldest inhabitant had any tradition even of 
its once being cultivated land ; it only shows bow completely 
deodar will reproduce itself from seed under favorable circum- 
stances. We counted some rings on stumps, and found the average 
number per inch to be 8 or 0 ; Ave also cut a sapling of 7 inches 
girth close to the ground, much oppressed hy large trees, and 
found 86 rings, whereas one hardly any larger in girth, but 
growing in the open, bad only 25 rings. On the way to Debi 
Koti the only noticeable ferns were Gj/mnof/rtmme toota, and Gt/m^ 
nogramme hevingu, the latter is so very like PoJgpodinm diifana 
that I may possibly be mistaken. On the range above Debi Koti 
I found some small plants of CheUanthek aubvilloea. Next day we 
went to see the place where poor Pengelly was killed on the 
29th July, 1880. We only looked at it from the opposite side of 
the nullah, not having time to cross, but from where wft were, 
could see quite plainly how it happened. It would seem that he 
wounded a black bear in a tree near the village of Chandru higher 
up, and followed it down to its cave, and against the advice of all 
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with him^ took the lower of two paths ; had he gone by the 
upper he could have shot it in safety, ab it was he had to go by 
a narrow ledge Which ran along the top of the j)rpcipice in front 
of the cave; he reached the cave and stood before the mouth of it, 
his little dog ran in, was killed by the bear, which presently 
rushed out, and whether accidentally or not, can never be known, 
knocked poor Pengelly off his feet, and he fell over backwards a 
depth of certainly 200 lect sheer, upon the boulders at the side 
of the stream below. It was a very sad affair altogether, the 
more so as those who have been to the actual place tell me that 
had he gone by the upper path he could have stood above the 
cave and shot the bear from a few feet distance in perfect se- 
curity. 1 suppose be lost his head like many a good man before 
him. 

Next day we returned to Tisa. It was a very different matter 
going down the hill, it seemed a mere nothing. Our next march 
was towards the Bhandal Valley, which starts from the Padri 
Pass (10,000 feet) on the boundary of Cashmere, and continues 
to Manjir on the Siul river. Our road, a steep path as usual, 
lay down the Tisa spur to the crossing of the ChaaJr6s, a tributary 
of the Tisa nullah. Close above the junction of the two nullahs is a 
remarkable chasm, called Jabannam^' by the natives. It is form- 
ed by the river rushing between two cliffs, which it has in ages 
past hollowed out to it? present depth. The height from the top of 
the hank to the water is between 300 and 400 feet, and it does 
not appear to be more than 15 feet wide anywhere. Our sleepers 
(10 leet long) often get jammed here, to the number of 500 or 
more, and men have to be let down by ropes to clear the jam. I 
doubt if anything can be done to improve the place for lloating 
purposes. Blasting on a large scale might bring down the hill side, 
and on a small scale would be of no use. The march (to Himgi- 
ri) was not an interesting one. From the Chaiidrcs bridge there 
is an exceedingly steep and bad path for some distance, and then 
it gradually ascends tlirough Helds and over bare hill sides to the 
village of Ilimgiri. Of ferns I noticed a great deal of Cheilanthes 
Szooiizii (or fra^rans) in the walls ol the fields and also Pellea 
nitidula, but no others worth taking. 1 he encamping ground at 
Himgiri is a very pretty one, being a nice grassy flat with some 
fine hill mulberry trees at the sides ; it is just above the Baja’s 
koti and commands a fine view of the whole country round, 
but at the same time I should not care to be encamped here in 
a storm. The koti is built on a prominent point of the spur, 
and from a distance looks not unlike some old Baron’s castle. 

1th July, To Diur — about 8 miles-— a very nice march, alter- 
nately in sun and shade. At first the road was fairly level, and 
then descended pretty sharply to a stream, and almost as sharply 
up the other side of the valley. We passed through the Gam- 
bir forest, a very pretty little mixed forest of pines and oak, &c. 
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On the top of the ridge, near a Devi,” were some of the finest 
deodar we have yet seen. We measured five fine straight trees, 
and found them to range between 15 feet and 18 feet in girth 
at 4 feet above ground level. The encamping ground at Diur 
is a very good one, well below the village and with lots of room 
for tents, which is not always the case in these hills. There 
are a few deodar trees near it, and at one side a really enormous 
kakkuein {Rhus puvjabensis ) ; the spread of the branches 
was something grand, and the girth of the trunk over 16 feet. 
Here I first noticed the hawthorn (Crafrtgus oxyacnntha) which 
is occasionally found, generally near villages. I believe it is 
common in Pangi. Bears are very fond of the fruit, which when 
ripe is nearly as large as a Morelia cherry. We had a very 
nasty evening to wind up the beautiful day with, very stormy 
with a high wdnd, rain and finally a dense moist fog, so that 
we could do nothing but grumble ; however, as we have been 
very lucky in the weather hitherto we soon got cheerful again. 
I have got no ferns since leaving Tisa, all that I have seen being 
either common ones or varieties of which I have gathered sufii- 
cient specimens. 

J. C. McDonell. 


SFhc “ (forester " and General Indian 3^rtttncuUur,e. 

TO TUE EDITOR OP THE ^'INDIAN FOUtSTER.'’ 

Sir, — I feel sure that all your readers will, in common with my- 
self, be glad to hear that commencing from 1 SSJi, we may look 
forward to a monthly issue of the Indian Forester.” I trust that 
the immense increase which this will involve in your editorial 
labors, may be fully rewarded by an extended circle of readers 
and by more liberal contributions from tlie |)en8 of Forest Offi- 
cers. From the first I fear that the post of Editor has been no 
easy one for those who have so kindly undertaken its responsibi- 
lities, when so few contributors liave come forward and our 
Magazine has hitherto failed to secure sufficient original matter 
to fill its pages. Papers on the general operations of forestry, 
on the experiments which are daily being carried out, on the 
observations made, and on the iiurnberleBs thiugs, on which all 
Forest Officers consult when they meet, are remarkable for their 
absence. Taking the last three numbers, one realizes how diffi- 
cult it must be to edit when original jiapers are so rare. In the 
January number, out of 127 pages, excejiting Colonel Pearson's 
paper taken from the Journal of the Society of Arts, there are 
only 12 pages of original matter, besides 12 pages of notes on 
Annual llcports. In the succeeding numbers, there is more 
original matter, but here again the Editor has had to fall back 
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on an ill-digested report on the Cape Forests, and on the usual 
official papers, which in one form or another, most of us have 
seen before. Official Reports published in thou- entirety are bad 
enough, but surely it is fair, neither on your readers, on the Cape 
Forests, nor on the writer, that an unusually disconnected report 
about a most interesting subject, should be published in three 
and possibly in four or more parts. In July, we read what the 
principal timber trees at the Cape are, only ascertaining the 
botanical names of two. For three months we wait patiently to 
solve the problem ot euphonious names, such as Sneeze-wood, 
Essen-boom, but on getting the October number, we find that 
another two months at least must elapse before our suspense is 
relieved, and even then we may be finally disappointed. Fearing 
that this might be my fate, I wrote to the Cape, and possibly the 
list of names which I enclose may be of interest to such of your 
readers as have read M. de Regne's report. 

In common with the majority of your readers, I must plead 
guilty to the charge of not contributing liberally to your pages, 
due more to a diffidence as to my powers, and to a regard for 
your readers, than to a want of good intentions. But others 
more capable than myself doubtless find their official duties too 
arduous to admit of writing frequently, and the fact remains, 
I fear, that up to the present (I speak under correction having 
only three numbers by me) the issue of the Indian Forester'^ 
depends chiefly on official papers and on other articles, published 
previously elsewhere. Under these circumstances, the Editor^s 
position is not an enviable one, and we owe many thanks to all 
those who have continued to edit under such adverse condi- 
tions. 

It appears a question whether advantage should not be taken 
of the commencement of a new series, to extf nd the operations 
of our periodical, and to modify the original plan sketched by its 
founders. I have not the first number to refer to, but to the 
best of my belief, the object of Dr. Sclilich and Mr. Baden 
Powell was to found a journal on the model of Heyer^s well 
known Monatschrifty and of Professor BauePs Zcitschrift Jar Forst 
u JagdioeaeUy which consist of original contributions on theoret- 
ical and practical forestry, on general arboriculture, with an 
occasional paper on sport. Either of these can be read with 
interest by any one from Professor Presslcr, representing the 
most advanced school of the Remertrag*s Theorie, down to the 
retired tradesmen, who wants to know what to plant in his 
avenue, or how to grow his hedge. 

T|^e expectations of the first promoters have not been fulfilled, 
and instead of having a popular journal, likely to attract the 
general public, we have followed and perhaps surpassed the 
Revue des Eaux et Forets.” It can scarcely be regarded as ere- 
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ditable^ that the representative organ of a branch of the public 
service, daily rising into prominence, should be dependent en- 
tirely on official papers and on disjointed reports like that to 
which I have alluded. If, as appears to be the case, original 
contributions are not sufficient to hll the majority of your pages, 
I would venture to suggest the expediency of enlarging the scope 
of the magazine, so as to cover a broader ground, to attract more 
readers, and by becoming of greater general interest, to be of 
more permanent value. Arboriculture is daily attracting in- 
creased attention throughout India, and the interest with which 
all forest and arboricultural operations are regarded by officials 
and the public generally, v;ould alone be a powerful motive for 
endeavouring to interest all classes of readers in the work we are 
carrying on. 

But an even stronger reason exists in the fact that an im- 
mense deal of arboriculture goes on outside the Forest Depart- 
ment, and on this work being conducted on an organized system, 
with proper care and economy, depends the well-being of the 
country as much as on the isolated operations of the Forest De- 
partment. 

In District and Canal Arboriculture, in avenue planting, &c., 
we have an unlimited scope for the application of our skill. In 
the Punjab alone over one lakh is spent annually on District 
Arboriculture ; on the Canals the expenditure has lately decreased 
to Rs. 30,000, but it was formerly much larger, and on the older 
canals, os well as on the newly-opened Sirhind Canal, there are 
opportunities for much profitable work. The Public Works De- 
partment again spends large sums annually in avenue planting, 
so that probably 2 to 2^ lakhs arc spent annually on arboricul- 
ture in the Punjab. But what are the results attained compared 
with those which might have been secured, had the work been 
carried out on a proper system. 

It is in taking up subjects of this sort and endeavouring to 
occupy an authoritative position, by securing to all persons in- 
terested in arboriculture a common ground for relating their 
experiences and in offering advice, that it appears the “ Indian 
Forester might largely benefit the community and the country. 

The District Arboriculture operations, avenue planting, &c., 
do not at present form a part of the Forest Officer’s routine, and 
therefore we are not directly responsible for their success. But 
placed as we are, there is a certain liability which att^hes itself 
to every Forest Officer who sees mistakes made in planting aven- 
ues, canal belts, &c., and who does not raise his voice in protest 
and endeavour to teach better and more certain means of atitain- 
ing the desired results. 

In the same way I venture to think that a certain responsibili- 
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ty attaches itself also to the " Indian Forester,” and without 
neglecting the interests to which it is now devoted, that it might 
with great benefit to the country, not only open its pages to con- 
tributions relating to district and other general arboricultural 
work, but also endeavour enorgretically to direct the attention of 
the public to a subject, which if systematically carried out, would 
yield magnificent results. Instead of being an exclusively class 
organ, measures might be taken to popularize our magazine. 
Include also horticulture by all means, if necessary, although 
with an Agri-Horticultural Society at Calcutta and others sup- 
ported by Government at every provincial centre, I question the 
need of neglecting our own particular line — Arboriculture— in 
which if we embrace every branch of the subject, there appears 
to be ample work for a large periodical. Doing this need not 
necessarily exclude articles devoted to technical matters of forest 
management, but probably there are many who agree in think- 
ing that it is as important persistently to direct the attention of 
the public to the boundless field for work that exists in every 
district in India and along every canal, and to prove that success 
is easily secured if the work is properly organised. 

In the North-West Provinces we have already seen the results 
which Mr, E. C. Buck achieved by placing all district arboricul- 
ture on an organised basis, and it is to be hoped that similar sys- 
tematic managements will soon be introduced by the Agricultural 
Department in the Punjab and throughout the Empire. 

In contributing to this result, the '^Indian Forester’^ might 
play an important part, at the same time furthering the special 
objects of the majority of its present readers and facilitating 
forest work by enlisting popular sympathy. I shall possibly 
be told that District Arboriculture, &c., are not now excluded 
from your pages, as it is true that at very ^are intervals we do 
see such subjects noticed. But still the magazine occupies by 
no means the authoritative position which it might command, 
and no measures have been taken to invite contributions from 
the pens of such energetic amateur foresters as Mr. Coldstream, 
Mr. Wright, and others, from whom we have all much to learn, 
and who would probably be quite ready to favour us with their 
experiences. Practically I fear that the '^Indian Forester” has 
been of os little benefit to general arboricultural operations as the 
Department which it represents. In our own particular work, 
we have made enormous advances in the last 15 years, but on 
Arboriculture as distinguished from Forestry, we have had no 
influence. 

IVtatters go on much the same as before, and although in one 
district, thanks to the personal exertions of the Deputy Commis- 
Bioner, great progress may be made, a change of officers may 
result in equal retrogression. The staff to whom all practical 
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details are entrusted are often quite incompetent^ and yet no ai* 
tempt is made to provide each district with men acquainted with 
the elementary principles of tree planting. 

The allotment of a certain sum annually for arboriculture 
appears in certain districts to be considered one of the essential 
elements of good administration ; the results achieved arc consi- 
dered of little consequence. In the same way^ along certain 
roads kept up from Imperial funds^ the existence of an avenue 
being a priori desirable, an allotment must be made year after 
year regardless of past results and of previous cost. Whether 
the avenue grows or not, will depend on the soil and the climate; 
if unfavorable, money is wasted year after year in putting in 
poor weakly sissu seedlings or flirash cuttings, which soon suc- 
cumb to the daily attacks of village goats and to drought, or 
perhaps to the torrents of water with which the bheestie, when 
he does work, floods the plants and lays bare their roots. In a 
favorable situation, no sooner have the trees grown up, and 
the branches begun to shade the road, than the over-zealous 
directed by an equally energetic officer, proceed, under the name 
of thinning and pruning, to cut off the principal branches, eflec- 
tually shortening the lives of the trees, and banishing all possi- 
bility of the road being again shaded for some time. 

I trust that I may again be allowed to allude to those matters, 
and to examine more clotscly the results of Dii^trict Arboriculture, 
Avenue Planting, Src., but in the meanwhile I venture to hope 
that we may see the ‘^Indian Forester^’ devote itself impartially 
to arboriculture in all its branches, instead of being a depart- 
mental organ only. 

Colombo, 1 

December 1882. J F. D’A. Vincent. 


SJimltfr S'rm nt ihi} (Tiipj. 

The following list of timber trees at the Cape will doubtless interest 
the readers of M. dc Regne’s Report on the Cape Forests, in 
which however only a few of those given here arc mentioned. 
It has been compiled from a list sent me from the Cape. Some 
of the botanical names being undecipherable. Dr. Trimen, Direc- 
tor of the Feradenia Botanical Gardens has kindly corrected it 
and Ailed up the omissions. 

The most useful woods are the three yellow- woods— Poflfocar- 
pue Thunhergii and P. elongaiuft, 1\ pruinosue. 

These andBoukenhout or African oak, sneeze-wood and assegai* 
wood are used for building purposes, cart building, &c. White 
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and red pear-wood are likewise used by coopers aud for wagon 
building. Wild olive, wild orange, assegai and sneeze-wood 
for furniture. The latter is also in great request for sleepers, tele- 
graph posts, and piles. 

There is a large import of Norway deals into the Cape Colony, 
the value generally being about £80,000 sterling annually. 

The prices of deal is generally lower than that of the native 
timber, owing to scarcity of labour, difficulty of access to the 
forests, combined with extensive forest destruction and diminu- 
tion of area by grass fires and farm servants being allowed to 
clear plots in the bush for corn crops.’' The latter is of course 
only “kumri” or ^*jhum” an old enemy, and the Surveyor 
General reports that thousands of acres of valuable forests are 
annually cleared in this way. 

Colombo, \ F. D’A. Vincent, 

December 2iid, 1882. j 


List of Cape Timber Treee. 


Stink- wood, 

Sneeze- wood, 

Yellow-wood, or native deal. 
Bastard deal, 

,, ... 
Eseen-boom, or Cape ash. 
Cape beech. 

Assegai- woo<l, 

Saffraan or Saffron-wood, 
Kafir- wood, 

Wagon-wood, 

Red pear- wood. 

White pear- wood, 

Keur, 

Witte Els, 

Cape thorn, or Mimosa, 
Wild olive. 

Red spoke- wood, 

Black iron- wood. 


Oreodaphne bullata* 
VieroTijlon utile, 
Podocarpus elongatm, 
Poiocarpm Thunhergiu 
Podocarpus pruinosi^, 
Ekehergia Capensis, 
Mgrsine melanophlooos, 
Curtisia faginea, 
Elaodendron croceum, 
Erythrina Caffra, 

Protea grandijlora, 
Phoberos E\.^kionii, 
Pterocelasirus rostratus, 
VirgiUa Capensis, 
Weinmannia trifoliata. 
Acacia horrida, 

Olea verrucosa, 

Ochna arborea ? 

Olea laurifolia. 


(Sx^osttt^ iloots 0| 

The practice of exposing the roots of certain fruit-trees to the 
sun and air, for a month or more during the cold season, is 
genefal in gardens throughout India. The beneficial effects of 
this practice is very questionable. I do not condemn it alto- 
gether, but rather wish to point out under what circumstances it 
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nay be beneficial and under wbat hurtful. Eirminger, in his 
''Manual of Indian Gardening, strongly upholds it, and recom* 
mends mangoes, vines, peaches and plums being subjected to it. 
With the mango he advises removing the earth around the stem in 
November or December, expose the roots for two or three weeks, 
then give a good supply of manure, and cover up again with 
entirely fresh earth. The latter portion of his advice is sound 
and good, and 1 think he has erroneously credited the exposure 
of the roots, with the beneficial cfiects produced by the manure 
and fresh earth. Anyone may easily fall into this error with 
the mango. It is naturally a deep rooted tree, and the few 
rootlets near the surface which are injured or killed by exposure, 
do not perceptibly injure the tree for a number of years. If 
the manure and fresh earth are given as soon as the old earth 
is removed it will be found that trees so treated are healthier, 
produce more fruit, and of better quality, than those whose roots 
are annually exposed to the sun and air. Young trees planted 
in a good soil will not show any evil effects from the practice for 
years, but when they become older, and especially if grafted 
trees, its evil effects are plainly perceptible. The foliage becomes 
scanty, the fruit small and of inferior quality, gum exudes from 
the stem, and their appearance on the whole betoken trees 
prematurely old. Trees treated in a more natural manner will 
go on bearing for years after these are dead, or at least so 
unhealthy that they arc not worth their room in a garden. 

The vine suffers even more from the practice than the mango. 
Unlike the latter it is a surface rooting plant, and its greatest 
support is derived from the numerous fibrous roots near the 
surface. It is impossible to remove the surface earth without 
injuring and destroying many of these roots, 

English growers when manuring their vines are very careful 
that not a single root is broken or injured during the process, 
and this same law holds good in this country. Some say that 
if the roots of vines are not exposed to the sun immediately after 
the rains, they will not ripen their wood. If there is ever any 
danger of this, withholding water for a time will accomplish it. 
The most vigorous vine if kept dry, will ripen every shoot by 
the month of December. Good strong manure forked into the 
vine border in December or January is a much better plan than 
removing the soil and exposing the roots to the sun in October 
and part of November as is usually done. 

The peach and plum when in a very vigorous condition are 
greatly benefited by this practice. They often produce such a 
quantity of wood, especially the first-named, that withholding 
water has no effect in ripening it, and the consequence is it 
becomes woody and unfruitful. Any peach tree which is seen 
to produce a small quantity of fruit and abundance of wood 
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should be subjected to it. On the other hand if the produce of 
wood is sparing^ it should be treated as I have recommended for 
vines, i,€; manure forked in the border in December or January 
without exposing the roots to the sun and air. English 
gardeners generally root-prune when a peach tree falls into this 
vigorous and unfruitful condition. Their method is to open a 
trench 2 or 3 feet deep at a little distance from the stem 
and cut the extreme end of the roots, then hll up again immedi- 
ately after cutting. The greater luxuriance of growth of the 
peach in this country will admit of rougher treatment, and in 
addition to cutting the roots exposure to the sun and air for some 
weeks is beneficial. After being treated in this manner and 
when covering up again manure may be dispensed with if the 
soil is good. Starving a vigorous peach tree for a year or two 
has great effect in making it fruitful. The only danger to be 
avoided is not to starve it too long. When it is seen that the 
tree is making a fair quantity of bearing wood, and ripening it 
thoroughly without artificial aid, then manure may be given. 
The remarks I have made about the peach may also be applied 
to the plum. 

W. Gollan. 


^oods to bo avoided in ntahing Sl^ea-boxes. 

TO THE EDITOR OF THE INDIAN FOEESTER.^^ 

Sir,— The following extract is taken from a letter from 
Professor Dyer at Kew which enclosed specimens of three kinds 
of wood taken from tea-boxes which had been sent home from 
India, probably from Assam. 

**The enclosed pieces of wood are fragments of India tea-chests. 
Wo are anxious if possible to know the namob of the trees which 
furnished them. A curious question has arisen about them which 
may lead to a law-suit. Wood No. 3 has produced the complete 
corrosion of the lead with which the chest was lined. The metal is in 
fact converted into a coating of carbonate of lead which you will see 
as a white incrustation on the surface of the wood. The result of 
this has been that the tea became damp, and deteriorated during the 
voyage. Nor was this the whole of the mischief; the wood has a sour 
acid smell which it communicates to the tea. All the chests packed 
in this wood proved practically unsaleable in London. It is therefore 
important to find out what this objectionable wood is, and gibbet it 
as a thing to be avoided for the purpose in the future. If you can 
help us with any information about it we shall be grateful to you.*' 

iC was a great regret to me that this reached me in camp 
away from the ofiSoe collection, with tbe aid of which I might 
have definitely said wbat the woods were. But as for as a mere 
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gaess from resomblance and the descriptions in ihe Manual of 
Indian Timbers goes, the woods were— 

No, 1. 'Erythrina indica or mberoia (certainly). 

,, 2. Derria robuata (probably). 

„ 3. Mangifera aylvatica (probably). 

Professor Dyer’s description o£ the odour and appearance of 
No. 3 was quite correct, but in order to make sure and also to 
ascertain if the wood ot the wild mango is usually one of these 
used for tea-boxes, I have seut the specimens to Mr. Mann for 
his opinion, and hope to communicate the result to the 
Porester.^’ 

It will be a most important matter to warn planters of the 
damage such woods are likely to cause to their tea, and it is 
therefore to be hoped that we may be able successfully to trace 
the tree which gives such an unpleasant wood. 1 have known 
champ ” wood in Darjeeling give a similar scent, but the 
specimen was not “ champ,” which besides is not used for tea- 
boxes. In Darjeeling the common tea-box woods are — 

1, Toon ; 2, Lampatia ; 3, Semal ; 4, Goguldhup ; 

5, Kadam; 6, Mandania; 7, Mainakat; 8, Udal. 

nUla.—Xj Toon ; 2, Kabashi (maple); 3, Mahua; 4, Oobria ; 

5, Chilanni ; 6, Lepchaphal ; 7, Parsing, 

while in Chittagong toon and others not well known are used ; 
and in Chota Nagpur I have seen salai employed. Perhaps 
some one will favor u^ with a list of Assam and Cachar tea-box 
woods and help to complete the list. 

J. S. Gamble. 


ebjedton ^Statements. 

Most of us have I fancy at various times experienced feelings 
of perhaps not exactly delight, but at any rate excitement more 
or less pleasurable on the occasion of the receipt of an objec- 
tion statement to accounts, containing an order to refund some 
amount expended on Government account. One may have a 
perfectly good explanation, but it will not do, if the refund is not 
at once made, the following anathema is hurled at one’s head. 

The Accountant General’s objection roust prevail absolutely 
'' and immediately even to the recovery of erroneous payments, 
over every authority under that of the Local Government ; 
** and if the Local Government overrules an objection by. the 
Accountant General, even temporarily, he should respectfully 
request it to report the fact to the Government of India.” See 
the footnote to page 76 of the Pinancial Department Code, 
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I think, however, that I can show how thia cnrioosly worded 
rule can be reduced to somewhat the shape of an impossibil- 
ity in actual practice, and to this end I have culled from the 
experience of one or two friends instances of its being really 
quite impossible to yield that prompt obedience which every 
officer delights in giving. Thus in one instance an officer received 
from a Deputy Commissioner of a District a request to pay a 
large sum, nearly Rs. 400 1 believe, into the treasury on account of 
road cess levied on the Government Reserved Forest; he objec- 
ted as he had an idea that Forests were not liable to cesses, but 
on the order of his superior officer he paid the amount to the 
Deputy Commissioner and received a proper acknowledgment 
which he sent in with his accounts as a voucher. He in due 
course received the usual objection etatoment, and was told to 
refund the amount in current month's cash book 1 Being in 
the normal state of impecuniosity, he was unable to do so, and 
in reply regretted that he had not such an amount of money in 
hand, still he was told to refund it ; he temporised, but I con- 
ceive that had he wished to argue the matter out he could have 
reduced it to an absurdity by the following positions — first, 
that he had not the money, and consequently if he made an en- 
try of recovery in the cash book, it would be a fictitious one, 
and his cash balance would be wrong to that extent, when 
paragraph 1^9 Financial Department Code would apply, and 
he should report the deficiency to the Conservator, giving 
as his reasons the orders received, but which it was quite 
out of his power to obey, except by a fictitious entry which 
caused the deficiency. Of course he might have borrowed 
the money (always supposing his credit was good enough 
for such an amount as Ks. 400), but I hardly think Govern- 
ment would wish one to be put to such a hardship. Now I 
should be very glad if some of your readers who are better up 
in accounts than I am, would kindly enlighten me as to how, in 
such a case, every one could be satisfied ? Another case is the 
following: — A. held charge of a Division to which Z. was attached 
on special duty, B. took charge from A., but after a few months 
was transferred and C. took his place. 8oon after C.'s taking 
charge Z. was also transferred to another province in this case. 
Presently came an objection statement giving notice that whereas 
Z. had wrongfully drawn travelling allowance while baiting at 
the head-quarters of the Division to which he was attached, 
the amount must be refunded in current month's accounts. The 
charge was made during A.'s having charge of the Division, 
and yet poor innocent C. is told to refund it ! Of course he 
did no such thing, but at once sent a copy of the order to wicked 
far far away, and requested him to comply with the objection 
at once. ^ Some months after Z. replied in effect that he didn't 
seem quite to see it, and that he had a perfect right to charge 
the amount, os the head*quarters was not his nead«quarters 
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and 60 much time was wasted. Well, here is a case in which 
it is manifestly absurd that C. should pay up the amount at 
once, had he done so Z. would not have given it to him, and poor 
C. would have had to wait a long time to get the Conservator's 
sanction to his drawing the money again. Of course I quite 
agree that it is right and proper that there should be a revising 
authority to see that we don’t waste the money entrusted to 
us, hut the order above quoted is I think the very quintessence 
of red tape, and the sooner it is modified the better, for as it now 
stands it is quite impossible for it to be obeyed even by the most 
zealous officer, as 1 think I have shown in the first of the two 
cases. It will be observed that early in this article I have used 
the phrase ** curiously worded rule,” and I will now proceed to 
explain why I did so. I would ask in the first place, what is 
the meaning of the words ''even^to the recovery of erroneous 
payments ; ” if the payment made by an officer was an erroneous 
one, then on his being informed of it of course he would willing- 
ly refund it, but I fail to understand the almost apologetic tone 
of these words “even to the recovery of erroneous payments;” 
I am told that what is meant is “ even to the recovery of pay- 
ments which though correct in themselves have not been sanc- 
tioned,” it may be so, but the words fail to convey that idea. 
The grammar of the last part of the order is somewhat shaky 
I think, vig,j “ and if the Local Government overrules an objec- 
tion by the Accountant General, even temporarily, he should 
respectfully request it to report the fact to the Government of 
India.” I may be wrong, but the ” he” and ” it” seem hardly 
happily arranged. 

The Pisru. 


Jlcronnt 0]| a bit o]| 

I FonwABD you tho following account of a bit of good sport I 
had yesterday, which you might like to insert in the “Forester.” 

The day before yesterday, about half-past 3 in the after- 
noon, I haxl a beat for spotted d(‘er near my camp ; as nothing 
came out except a couple of jungle fowl, I was proceeding to beat 
another bit of jungle a short distance off, when one of the beaters 
came up and said he had seen a cow freshly killed in the under- 
wood about 200 yards from where I was standing at the time. 
Of course off I went to inspect, and sure enough there was 
a small cow and quite near a small calf ; both frosUy killed. 
Part of the cow was eaten, but the calf was intact. 

As it was about 4 o’clock 1 sent for my ladder, and skt up 
over tho cow until dark. 

Nothing however turned up. 
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Yesterday morning news was brought in to camp that both 
the cow and calf had been picked clean^ so I sent for coolies 
and had a beat. 

About ten minutes after the beat commenced, a fine tigress 
came near where I was sitting and spotting the shikari above me 
roared and went back. Ten minutes after out she came again 
with a run about 90 yards off, giving mo a very bad snap-siiot, 
which I would not nave been surprised to have missed. How- 
ever, she vanished into the jungle beyond. A few moments after 
the tigress passed out, came a nearly full-grown cub which 
I dropped there and then, and as it was kicking about I fired two 
shots to quiet it. Scarcely had I fired the second shot when 
out came another also nearly full-grown cub, which I tumbled 
over, and as it got on its legs gave it a parting shot before it 
went off*. After getting down from my ladder, I followed up 
the wounded beast I had last fired at, getting lots of blood, 
but did’nt it go ? For four hours it kept moving on through the 
thorny bamboos near the bank of the river. 

At last 1 came on it lying down, and on stepping aside to 
get a good shot it must have seen mo, for getting on its logs 
it came straight on, but just as I was going to fire it turned in a 
half-hearted manner to one side, going as hard it could ; it gave 
me a beautiful shot with the 8-bore ; over it went never to 
rise again. 

The tigress was now to bo accounted for, so going back to where 
I first fired af it, I found a little hair but no olood, so I thought 
I must have missed, and knowing that there was a likely piece 
of jungle a little distance off, I went along with the beaters and 
took up my place. Sure enough there sno was, and came out 
right into the maidan about 40 yards from where I was sitting. 
One shot was enough, but to make things ci^rtain I gave her 
another, and wasn’t I j)leased to find she measured 9 feet 6^ inches 
-—a very big tigress for these parts. The first cub was 7 feet 8 
inches, the second 7 feet fi inches. 

Not a bad morning’s sport, and all before breakfast. 

Forestieb, 

AT. Canada, 


December 17f/t, 1882. 
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Site IRadtias (forest ^rt 1882 . 

Those who have watched the progress of the struggle with 
the Madras authorities to induce them to secure the forest 
interests of the Presidency, — a struggle which hjis been going 
on for the las^ ten years or more, will hail with interest, the 
evidence that the war has been, so far, brought to a conclusion, 
afforded by the passing of the Madras Forest Act. An Act to 
remove all doubts as to the validity of this local Forest law, has 
been also passed by the Legislative Council of India. 

A few words will be desirable to explain why this latter Act 
was necessary. 

The present local Legislature of Madras owes its existence 
to the Indian Councils Acts (24 and 25 Vic. cap. 67) of 1801. 
But Acts passed locally, cannot repeal, specifically, or in effect, 
any Act of the Imperial Council of a date subsequent to 1861. 
The Forest Act does (or is supposed to) affect m some parti- 
culars, the Evidence Act, and Easements Act (which is in 
force in Madras). It provides, for example, that under given 
conditions, rights (which unfortunately may come under the 
Easements Act) are not to grow up, that certain rights not 
claimed in due time and manner,* are to be deemed ex- 
tinct, that certain suits cannot be brought, &o. These are 
matters that but for this Act, would be guided by the ordinary 
law. Now, as long as the ordinary law remains unwritten, as 
what is called common law,^' that is— generally understood 
rule which all Courts unite in enforcing, any Legislature can 
introduce such amendments or restrictions as it pleases. But 
when once the law has been put into an enactment by the 


• The Easements Act (5 of 1882) which affectb two important forest provin- 
ces-tho Central Provinces and Coorg under the Government of India, as well 
OB Madras, but is not yet extended to any other part of India, is most awkward 
in relation to forest rights, lor forest rights cannot in India be said to bo 
always nflJ rights, that is always attached, not to a person as an individual, but 
tu V: for tune being of such and such a house, monastery, temple, 

o If they arc sometimes real, and sometimes purest 

personal (or as the English Lawyers call it-“in gross”). Well then, ill such 

n enjoyment of some property, arc under the 

Earemonts law, and all such rights as arc purely attached to the person, are not 
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Imperial Council^ then any specific provision of a local Legis- 
lature might clash with the former; hence a legal release from 
the difficulty is required, and this is accomplished by the second 
of the two Acts now passed. 

lu its general form, the Madras Act does not differ much 
from our own Act of 1878, and it will be observed that 
some of the defects of the Indian Act have disappeared; 
Chapter III. replaces Chapter IV. of the Act of 187S and with 
a new title. Nevertheless the procedure for Reserving forests 
has been made more than ever cumbrous, and we have great 
fears that it will not work. If Settlement Officers can be found 
who will take an enlightened view of things, and who will 
recognize how vitally necessary are forests to the Madras Pre- 
sidency ; if when found, such officers will set themselves to do 
what is reasonable, and to work the Act in a liberal spirit, then 
the present provisions may prove harmless ; but if noty we may 
be sure the progress will be retarded. In that case, with all the 
pomp and parade of words in this Act, the results will be poor. 

The fact is, the forest legislation in India is always beset by 
certain more or less grave difficulties, arising partly from popular 
error, and partly from sentiment which is apt to belong to the 
class of very arrant humbug indeed. At one time it was that 
forest fires did no harm. That absurdity has been got rid of ; 
but then another rose in its place, which is still rampant 
and was so especially in 1878. That notion is, that if only 
the great bulk of forest lands are let alone, — if only general 
rules are made prohibiting any flagrant acts of destruction— 
somehow or other, they will continue for ever to supply as 
much material, in the way of grass and wood, as any one can 
want, no matter that rights are not limited or settled, and that 
every one is free to do as he likes (subject to the general re- 
striction stated) . This being so, it is supposed that if a rela- 
tively email area is carefully Reserved for producing very 
superior wood, that is all that is wanted. This iata.1 error was 
unfortunately adopted, but in a neat and plausible form, in the 
Hon’ble Mr. Hope^s speech in Council when introducing Act 
Vll. of 1878. It is true that the Act as it stands does not really 
mean this ; nor has the Government of India in guiding the 
forest policy of the provinces, ever admitted it; fortunately 
also. Acts are to be interpreted, not by the views of indivi- 
duals, however able and distinguished, but by their own meaning 
rightly understood. Still, the heading of Chapter IV. does lend 
some colour to this error, because it treats the “ Protected Forest,'^ 
so called, as if it were a dais of permanent Jorest estates : 
and a,s if there could be such a class, where neither are rights 
authoritatively decided, nor are they limited to what the forest 
can properly bear. Moreover the view once abroad, has given rise 
to many doubts : and in the Punjab especially, much severe con- 
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test has been necessary to prevent important forests being left to 
be eventually ruined under the system in question. It was there- 
fore wisely determined (when the Foiest advisers of Government 
could not get the matter put beyond doubt) at least to prevent 
the Acts going beyond those provinces over which the control 
of the Government of India was practically such that no mis- 
application of the Act was, in the end, to be feared. This effort 
was successful; Burma and Madras were excluded. In 1881 
a proper Act was separately passed tor Burma, and now there 
is a further Act for Madras. 

The real use of such a Chapter, is to afford a temporary protec- 
tion of a general character, to lands regarding which, owing 
to the backward or otherwise undeveloped condition of the 
locality, it is not yet icnowriy whether their final retention will 
be needed ; and further it may be applied to those (happily rare) 
cases, where owing to action taken in former years, the hands of 
Government are so tied, that nothing can really be done pro- 
perly ; and in such a case any sort of check is better than none. 

In Madras, however, a new difficulty came to light. It was 
found that while great tenderness was affected for all possible 
forest rights as if they were very fixed and urgent in character, — 
and while legislators were anxious to make the work of forest 
constitution as difficult as possible, all the while the Collectors 
were granting away, lands of exactly the same hind, without any 
settlement of rights at all ! If then these rights^* did not need 
to be provided for when land was to be brought under the 
plough, how was it that if the land was wanted for forest, there 
should suddenly arise a need — not only for fair settlement — but for 
a minutely suspicious and troublesome procedure? No one can 
answer this question but those who do not choose to answer it. 
The only thing to be done, was to make use of the ' Protection ^ 
chapter, to introduce provisions enabling the Governor, to put a 
stop to free and easy granting and leasing of waste land, but to keep 
the waste in hand so that on maturer reflection, an opportunity 
for making it into forest would be reserved. The Bill contained 
useful clauses to this effect; but the Select Committee has mis- 
understood and altered them, so that now the object is defeated. 
"What with the vagueness of Chapter III, and the technicality of 
Chapter II., we are afraid that nothing but very unsatis- 
factory results will follow. 

Instead then of the Act indicating clearlj, a right and true 
policy, compelling unwilling officials to right action, we have 
now inefficient provisions, which are not in themselves, we 
adrnit, very bad, but which will do harm, unless good officers 
act in such a way as to overcome the difficulties they create or 
leave nnremoved. This is not a commendable state of things 
for a new Act. ** 
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Chapter IV. (control over private lands) is less important 
in India than in almost any other country^ because there has 
been less alienation of forest and waste land^ and^ as a fact, 
it is generally the case that forest on hill ranges and at the 
head waters of streams and torrents is in Government hands, 
since cultivation does not readily betake itself to those parts. 
The system of temporary cultivation known as “kumri'^ 

(toungya in Burma), and by other names, does indeed specially 
affect such places, but it will be observed that it is (or rather 
we should say rnai/ be) practically guarded against by the Act ; 
since either it will be settled properly when the forest is reserved, 
or it can be prohibited under Chapter III., as the case may be. 

In Burma, it was a subject of such strong prominence, and had 
also been mentioned in the Land Act, that it was then thought 
necessary to supplement the Land Act, and deal with it speci- 
fically. No such difficulty has arisen in Madras. 

It is then chiefly only in hill ranges where many grants have 
been made to planters, or where unfortunately in former days 
private rights have been recognized, that this Chapter will ever 
be called into play. 

This statement may surprise some readers who have hitherto 
imagined that in Madras the great obstacle in the way of forest 
conservancy was the fact that all the waste land, or a large 
part of it, was private or village property. This was indeed 
in former days stated : but it appears that the statement was 
a loose one, and was based on the old exploded error, that be- 
cause certain people had rights of user in the waste, therefore 
they were (in a way) owners of it. It is now fully admitted 
that except where waste has been included in a zemindary estate 
or in a “ polliam,^^ or has expressly been allowed to be beyond 
Government control, there is no general exception in the Mad- 
ras Presidency to the ordinary rule prevailing throughout India, 
that primd facie the proprietary right to the waste vests in the 
State. We arc indeed still in the dark as to what has been settled 
regarding the hills in Kanara; for we know that when North 
Kanara was transferred to Bombay, a claim to the waste was 
successfully resisted, and the decision upheld by the High Court. 
The Government of India, it is believed, interfered to prevent the 
Madras Government giving away, as they were doing, similar for- 
est in South Kanara ; but what has been the final result we do 
not know. The Malabar hills we believe have always been held to 
be private property, but the history of Malabar is quite peculiar. 
It is probably for the decision of such special cases, that the 
detailed provisions for a Forest Court in Chapter VI. have been 
entered. A general provision of the kind exists in the Indian 
Act, 1but no case has yet arisen in which it has been found 
desirable to put it in force. In Madras the details are much 
more minute, which leads to the supposition that cases of diffi- 
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culfcy will arise, for which such a Court may he desirable. It 
will certainly prevent the too preponderating influence of the 
special views which some local magistrate may hold, and to 
whom, in the ordinary course, forest appeals regarding the con- 
stitution of forests laud os forest estates subject to the law, would 
lie. 

The Act contains a few matters which might well have been 
left out.* It goes without saying (in sec. 21) that the Govern- 
ment can work its own forests, and the otticers cutting wood, &c., 
are not committing an offence, and the mention of the subject 
there might give rise to the doubt whether the District Forest 
Officers would be similarly protected in cutting trees from land 
not under that chapter but under Chapter 111. 

We are inclined to approve of the (new) sec. 5, which 
in so many words bars the jurisdiction of Civil Courts in a suit 
for right so soon as the preliminary notification of the inten- 
tion to reserve is issued. Such an express declaration is not 
made in the Indian Act, — nor is it absolutely necessary, for if the 
suitor got a decree it would have no effect unless he brought his 
decreed right to be admitted by the Settlement Officer, and 
though that Officer might regard the decree as strong evidence, 
he would not necessarily be bound by it. 

We dislike the allusions in sec. 7 and again in sec. 18, to 
^'pattas,*^ because they are misleading, and not very logical. If 
the‘^patta^^ represents a permanent grant, (and the ordinary 
ryot^s patta implies a permanent right to his land,) then the 
issue of one is against the terms of sec. 24, and even if issued 
with the sanction of the Governor in Council as allowed, it 
would be against that section ; and care will have to be exercised 
that some Governor hostile to rational forest conservancy, like 
bis Grace of Buckingham, does not employ this means of nulli- 
fying the permanent character of the forest estates. 

If the patta is only a grant of the use of land for a time, then 
already by sec. 18 it can not be granted except by Govern- 
ment order. This would seem clear, for it can hardly be that 
the terms “by or on behalf of Government” in sec. 18 are 
intended to include a Collector or other official acting 'on 
behalf^ of Government of his own mere will and fancy : if it is, 
the words ought to be expunged as very mischievous* W^hen we 
remember how waste land rules have hitherto been worked, we 
see only too much reason to fear, that much alienation of waste 


PI that useful Act tbo General 

2 Advocate General of Madran ap- 

pears not to know that the term « imprisonment »» is already defined by the Act 
(which applies as well to Madras as elsewhere), and ho haa only remM the defi- 
nition, by entering it in the Forest Act, sec. 2. ^ ^ 
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will po on under these wide terms, while the slow process of 
reserving a few small tracts, is being tediously carried through. 

It is evident in Chapter V. that the transport of timber by 
land or water cannot be a serious business in Madras, otherwise 
it is impossible to see why the penalty should be restricted as 
it is in sec. 36. As a rule, offences against timber in transit 
are worse than any other ; for a person may in mere ignorance, 
or under the inveterate belief (common to all peasantry) that 
forests are '' common property, commit the offence of trespass, 
wood-cutting, and so forth ; but the man who removes marks,* 
sets rafts adrift, smuggles timber, conceals it for the purpose of 
theft and so forth, is in nine cases out of ten a downright crimi- 
nal, and it is not easy to see why in the former case (sec. 21) 
the limit of imprisonment should be six months and in transit 
offences (sec. 86) only one month ; (except under aggravated 
circumstances when it may be doubled). 

The power of arrest (sec. 51) is confined as it is in the Burma 
Act, and as this is what is always done in practice, even under 
the wider powers of the Indian Act, it is better to have it so 
worded. 

The power to hold enquiries into forest offences, (sec. 59, i) 
is subject to the same ambiguity as the provision in the Indian 
Act, which has formed the subject of correspondence in this Jour- 
nal, but no doubt it is better to introduce a matter of this sort 
gently. It will be rendered definite, when its utility is demon- 
strated by practice, and the actual requirements of the forest 
officer in this respect, are better known. 

The provisions of sec. 65 enabling the Government to dele- 
gate certain of its powers to the Board of Kevenue may be 
viewed with some alarm ; but practically such questions always 
do go to the Board, and although the resurrection of questions 
consigned to the Lethean shades of the Board may be slow, 
still it is always possible that Orpheus-like, an energetic 
Governor, such as Mr. Grant-Duff, will have power by the 
smart strains of his official lyre, to charm the slumbering 
questions into practical solution and ultimate sanction. 

On the whole then we cannot very warmly congratulate the 
Madras Presidency on its new Forest Act. The Act is worse 
than the Bill ; but we are nevertheless disposed to view the 
whole matter hopefully. Only now all will depend on how 
officers work. The task of bringing forest affairs in Madras 
into anything like a sound condition is an herculean one, 


I would not cover tho case of a mark of a private owner frandu- 

lonuy removed from timber : though the Pcual Code might perhaps be made 
applicable. 
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and we believe that, the Act apart, much real progress has been 
made. For this the credit is due to Mr. Brandis, who has been 
foremost in keeping the pressing question of our Southern Forests 
before the attention of Government — a task of no little difficulty 
and delicacy, and who now, at the close of a long and honorable 
career of almost unexampled self-devotion to forest interests, has 
foregone the comparative repose which he might have claimed as 
his due, and has not hesitated once more to face the dangers of 
a new and trying climate and all the labor of ravelling out knot- 
ted and tangled difficulties, and overcoming local obstructive- 
nesB. 

The Act shows that ignorance and prejudice have not alto- 
gether disappeared ; but still, on the whole, if the present Act is 
compared ’’nth wluit the Madras Government expressed in 
their first Act (which was happily vetoed) it will be seen that 
something has been done, indeed more than something if the 
present enlightened Governor will only insist on the steady 
progress of forest constitution and the stoppage of hasty and 
ill-considered alienation of waste lands. 

In conclusion we have only to regret that this Act is now left 
in such a state, that the future of the forests is altogether 
dependent on the action taken by the Governor and by the 
Settlement Officers he appoints. They can work the Act 
usefully if they choose, but they can also make it very obstruc- 
tive. Not only so, but the re-organization of the forest staff 
must proceed; even a better Act than this would not work 
without an intelligent, vigorous and contented forest service; 
and it is to be hoped that a thorough re-organization of divisions, 
and of their personnel, with a strong infusion of new blood, — 
of men practically and scientifically trained in the great prin- 
ciples of their noble profession — will be at once proceeded with ; 
without this all will be useless. 

Nor must the Government fear to face the necessary delay 
nor the necessary cost. Past administrations, be it their fault 
or their misfortune, have reduced the Forest fortunes of Madras 
to a very low ebb, financially speaking, indeed. This cannot be 
undone in a moment or for nothing. An Act of the Le^^islature 
will not suddenly result in a surplus, nor restore mature teak 
trees to hills which have been recklessly denuded of them. 

In this matter, the Government of India perhaps, needs more 
warning than the Government of Madras. They must be con- 
tent for some years to spend money; only requiring that the 
seed sown is vital, that the work done is solid and well con- 
sidered. 


B. P. 
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Jottiinal ol and (Estate Iffanajgemijnt, 

The number for October contains an account oi the Arae**- 
ican Forestry Congress which will be read with interest. 
It seems, however, that most of the papers were reports, which 
we have now heard over and over again, and are really now per- 
suaded of as first principles.^’ Will the American writers now 
go beyond, repeating — time after time, — what a terrible des- 
truction of timber is going on, how sad it is the forest should 
be burnt, how monstrous that a fine tree should be ringed for 
the sake of its resin or gum, and so forth, and will they now 
show some sign that they appreciate the only real remedy, which 
is to establish in all the States, exienme well managed Forest 
Fsfafes under the control of the State. Till this is seriously taken 
in hand, all the Congresses, Associations, Journals, and other such 
institutions, will only end as they begin in talking or writing. 

Those interested in big trees ” will find some interesting 
reading and good pictures in the review of “ Through America.*^ 
More of the same sort is also to be found in the next paper 

Forest Rambles in CaliforniaJ^ 

The lecture on Underwood is not adapted to India, but almost 
every paper of this kind yields some hints and new ideas. 

Mr. McCorquodale’s paper on thinning or pruning trees is con- 
tinued. The concluding remarks of this paper will amuse students 
from Nancy, and will afford another indication, how absolutely 
unable to realize the conditions of natural forestry on a large 
scale, are our accomplished tree-growers of England and Scotland. 

The November number contains a welcome to the first number 
of an American Journal of Forestry, and we heartily echo the 
welcome \ but should these words fall under the eye of the Edi- 
tor or Contributors, we would beg them, once more to direct their 
attention, to the setting aside of large, well demarcated areas 
of State Forest as the sine qua non for success in America. 

Why this number contains a long, and by no means inter- 
esting review of a novel, which has nothing on earth to do with 
Forestry, we cannot imagine. It is embellished, however, by an 
enlivening sketch of a skeleton hanging from a gallows by the 
way side. 

Beyond a few extracts from other papers there is nothing to 
interest the Indian Reader. 

Jaattinal of 

We have received Parts 1 and 2 of the new American Jour^ 
nxd of Forestry y and heartily sympathise with the movement in 
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favor of Forest.' Conservancy which is taking place in the United 
States and Canada. 

Dr. Hough, Chief of the Forestry Division, United States 
Department of Agriculture, and author of a hook on Forestry, 
(a notice of whieli will shortly appear in our pages,) is the 
Editor, and we hop(^ that Ikj will he able to do for America 
what Mr. Brandis has rlone for India, that is to lay deep and 
broad foundations of Forest Conservancy. 

With a po])ular and decentralized Government, and with 
most of the State* lands in privatei hands, It will he a most diffi- 
cult task, hill we gather that in the State of Michigan, there 
are still large areas of State Forest, still unalienated, and this 
is doubtless the case in other States as well, and the sooner these 
are set apart, uiid managed by a State Forest Department, the 
bettor for the future prosperity of the Western Continent. 

Although vast areas of forest land have been worked over, it 
must not be suppos(‘d that the young growth has everywhere 
been destroyed, though we do read of ruined forests, which aro 
well descrih(‘d in thti following extract from Mr. E. F. Smith’s 
Flora of Michigan, 

The valuable trees were all felled years ago, and the lumberman 
moved on to fresh spoils, leaving behind an inextricably confused 
mass of tree tops, broken logs, and uprooted trunks. 

“ Blackberry canes spring up everywhere forming a tangled thicket, 
and a few scattering poplars, birches, and cherries serve for arboreal 
life, above which tower the dead pines, bleached in the weather and 
blackened by fire, destitute of limbs, and looking, at a distance, not 
unlike the masts of some great harbor. Thousands of such acres, 
rcpellant alike to the botanist and settler, can be seen in any of our 
northern counties.'’ 

But th(5 London Timber Trader Journal has a paper headed 
‘Forest Extermination Denied,’ from which wo give the fol- 
lowing 

•‘We have heard so much lately about the rapid disappearance of 
the primeval American woods that wc naturally suppose that in the 
older States at least such a thing as a * boundless contiguity of 
shade ’ is out of the question. You know I have recently come from 
the A^merican Forestry Congress, where 1 listened to papers and 
speeches going to show that our native forests are next to gone, 
and when Messrs. Colton and Brainerd, of the Norwood Lumber 
Company, told me, out of their most ample knowledge, that there are 
fi.fty miles square — 2,500 square miles— of almost virgin spruce, pine 
and hardwood forest in the • South Woods,’ as it is called here, I 
was a little astonished. I knew that there was plenty of unsettled 
land in that region, but I had supposed that it had nearly all been 
lumbered over, and, likely as not, the best timber had been cut off. 
Bat my informants say that such is not the case. True, there havo 
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been a good many logs cut out of tlic district, but so far the growth 
of the timber has fully compensated for the loss. But very little of 
the laiid has been denuded of its tree growth, and the grand old woods 
of the Adirondacks, in the Statejof New York, stand to-day apparently 
as unbroken as they did a thousand years ago.” 

Further on the writer continues : “ The Norwood Lumber Com- 

pany has three mills at this point, with a combined capacity of 120,000 
feet a day, and yet, of the 42,000 acres that it has hitherto owned, it 
considers 35,000 acres of it virgin forest. Hundreds of thousands of 
acres have never been touched by other than the sportsman’s axe. 
And these woods too are not scattered or stunted. As fine sprnce 
as ever grew clothe the slopes of the hills and mountains of the 
district, which are not rough and rocky, and, though often steep, are 
quite accessible to the operations of the logger. The Norwood Com- 
pany restricts its cut to a diameter of nine inches, permitting the 
smaller trees to stand for the use of future lumbermen. The same 
plan is practised in Canada, only the limit is at twelve inches.” 

We entirely disagree with the results at which the latter 
Journal has arrived, i. e., “ that in twenty years after a campaign 
of woodcutters have devastated a forest, it would ho ready lor 
the axe again, and thus from forest to forest and from age to 
age, they may go on ad ivjinitumy There are forest tires, 
and clearings made, and many other causes of destruction, and 
unless the bettor and more accessible forests in C^anada and the 
United States are speedily demarcated, matters will soon have 
gone too far to hope for any good results without long periods 
to allow of young growth maturing, and costly expenditure on 
plantations. 

W (5 regret that wo have no space in the present number for 
a notice of J)r. Hough’s paper on “ Forestry of the Future,” 
which is continued through both numbers, but we will hope to 
do so shortly. 

The other papers of the American Journal of Forestry ” 
are — 

Forestry in Michigan, by Professor Spalding. 

Larch wood, by Dr. Walder. 

Forest fires, by H. 0. Putnam. 

Reminiscences of Foreign Travel, by Dr. Hough. 

Reports of the Cincinnati and Montreal meetings of the 
American Forestry Congress, with some others. 

^dmittistption in Jpiltt([lifelnn, 1881 - 82 . 

The report of the Forest Administration for the past year in 
our latest possession, the Biluchistan Agency, has been written 
by Mr. Watson, Assistant Conservator of Forests, and has been 
reviewed by the Government of India. 
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The area of the forests, including 9,000 acres of cultnrablc 
land, under the Forest Department, was 16,47S acres, exclusive 
of the Mittri Forests, which are said to be very favorably situ- 
ated, for the supply of fuel to the Railway works. Since the 
close of the financial year, however, the Political Agent has ordered 
the forest lands to be separated from those which are culturable, 
and a portion of the former to be assigned to each village, so 
that it is very doubtful whether the remaining area will be worth 
preserving, and the Government of India naturally enquire 
whether the services of an Assistant Conservator of Forests 
will be any longer required to manage the Forests of the Bi- 
luchistan Agency. 

Under the heading. Protection and Improvement ^ it is stated 
that there is the greatest difficulty in controlling the grazing, 
the Forest Act not having yet been introduced, and camels broke 
into a small area of babul plantation, and grazed off all the 
seedlings, which, however, are reported to have shot up again. 
Babul seed was also given to the zemindars in large quantities, 
and drilled in with their crops of jowari and cotton, but though 
the seeds germinated, the whole crop of seedlings was destroyed 
by the cattle. 

Substantial fencing appears to be a necessity in plantations 
in this Agency, but will doubtless increase their cost materially. 

The scarcity of water is said to render it impossible to plant 
out more than very small areas in one place, as irrigation is es- 
sential, and water only obtainable in small quantities, and at 
uncertain intervals from the zemindars. 

Natural reproduction of tamarisk and khandi (ProHopis spicigera) 
is said to have been very good owing to the cxceptionably heavy 
rains. A nursery for hill trees has been started at Quetta, 
but owing to the seeds having been put down late, and the 
severe winter, none but oaks and walnuts survived. 

There are said to be juniper forests near Ziarat, but no infor- 
mation is given as to their area and accessibility. 

During the year a great quantity of fuel has been removed 
from the forests, which is placed at 1,09,895 maunds in the 
body of the report, and as 8,19,229 maunds in the returns, and 
the Government of India express their fear that the forests may 
have been overworked. 

If however they are to be handed over to the zemindars, this 
fear will be converted into a certainty, under the increased de- 
mand for fuel due to our occupation of the country. There 
is nothing in the report which gives one a general idea of the 
position and importance of the forest tracts in the Agency, and 
a map would have been very useful in this respect. The for- 
warding letter of the Political Agent is a mere docket, and 
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neither he nor Mr. Watson appear to be at all anxious to extend 
Forest Conservancy in Biluchistan, thouf^h where fuel and build- 
ing material is to be obtained for the railway and the troops 
after the existing forests have been cleared is not even liinted at. 

Tifprit of ihtt Punjab J^Drii-goiitiqultur^at 
3iahorii|, )jor 1881-82. 

The introduction to this report is written by Mr. Baden Pow- 
ell, the Honorary Secretary^ who explains that the institution 
is really entirely supported by Government and district funds, 
as the few Members only subscribe in order to get seeds, and 
that there is no possibility of getting up interesting meetings, 
especially as the few people in Lahore who take an interest in 
gardening, aro away in the hot weather, and in camp in the cold. 

lie also points out that there is no proper gradation of sub- 
ordinates, and proposes that the gardeners be graded on salaries 
from Rs. 8 to Rs, JiO. 

The Superintendent, Mr. Spooner, who has written the report, 
proposes to improve the nurseries, which as the Secretary says 
should be perfect shows, but which are at present unsightly and 
unsuitable lor the education of well grown trees. With these 
admissions it is maintained that the work is on a sound basis, 
and that the utility of the gardens in acclimatizing seeds, and 
raising plants so largely in request all over the Province is un- 
questiouable. 

To come to the work done during th?year, acclimatized Eu- 
calyptus seed from a species near Hazara, believed to be E, 
IcreticoriiiSy and from another tree, probably E, resini/eru were 
distributed in 31 districts with varying success, though it is 
reported that many of the resulting seedlings were destroyed by 
the heavy rainfall of the year. 

The Superintendent made experiments with the Haz&ra seed, 
and succeeded in raising and transplanting into 5 inch pots, 1,282 
plants in one case, and 1,159 in another, each from 2 oz. of seed. 

The other arboriculture experiments are of little interest. 

Nearly 4,000 fruit trees were distributed during the year, and 
a good work is being done in importing choice varieties of plan- 
tains and loquats. 
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@he ^^anifili Chestnut. 

TO THE EDITOR OF THE ^'INDIAN FORESTER.” 

Dear Sir, — I mentioDed in a recent number of the Indian 
Forester,” that the Spanish Chestnut trees growing at Nachar 
and Kilba ’n the Upper Sutlej Valley, had not'fruited up to the 
end of 1881. This year, I am glad to say, that one tree at 
Nachar and throe at Kilba ripened from the middle of Sep- 
tember to the end ol October. 171 nuts, quite equal in size 
and flavour to those grown in Europe. The flowering and 
fruiting occurred at the same time as the Horse Chestnut, and 
I thinkj there is no doubt that the Spanish or Edible Chestnut 
(^Castanen vef<ca) takes kindly to the soil and climate of this part 
of the valley, and that its success may now be considered 
established. 

G. G. M. 


TO TUB EDITOR OF THE INDIAN FORESTER.” 

Sir, — In looking throi^h an early number of the "Indian 
Forester,” I chanced on a letter written to the Editor signed "D,” 
in which he describes an idea he had for a wooden tramway. 

Now a cheap serviceable wooden tramway would be a great 
boon to us all, so I should like to know if " D.'s” idea has been 
followed out by himself or any one else, and with what result. 

I don’t quite understand " D.’s” idea myself, never having 
seen a slide such as he speaks of. It (his ideal tramway) appears 
to be two parallel grooves in which the wheels are to run, but 1 
should like to know how the grooves are made, and at what 
cost. Would there not be considerable friction against the sides 
of the grooves, especially up hill ? 

F. B. Dickinson. 


A Gigantic Oedrus Deodara. — I send you the dimensions 
of a large Cedrus Deodara^ which is standing alone on a slope 
of 25°, in a soil resting on gneiss rock, and about 500 yards to 
the north-east of Tunang village in Bashahr. It is 150 feet 
in height, and measures 36 feet 4 inches in circumference at the 
base ; measuring 31 feet 6 inches in girth at 6 feet from tho 
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ground. Excepting two sunken knots — ^wliich are not disfigur- 
ing — the tree has a clean stem of 45 fecM, in height to th(‘ fiist 
branch, and is a fine symmetrical specinuui, showing no signs of 
decay. In former times, it was the village targ(‘t, and hundreds 
of iron arrow-heads are buried in its bark, and it is said, that a 
man who had a grown up son, before sending him to serv(‘ in 
the Raja’s body-guard at liampur, tried whether th(' tiiin* was 
projntious, by shooting an arrow at this tree, and if it stuck, hi?, 
son was s(‘nt ; but if it fell to the ground, ho was not allowed 
to go that year. — G. G. M. 


Cold weatheh flusu of leaves in sal trees. — A number 
f)f measurements arc yearly being made regarding the growth 
of sal, and stalements noted during what months of the year 
tlii*^ growth is taking place in most of the sal growing tracts of 
India. Perhaps it would interest those engaged in recording 
th(‘se facts to know’, that this year in November very nearly the 
whole* of the sal along the outer tSewaliks, in the* 8aharanpur 
district, is throwing out a vigorous flush of n(*w leaves, lengthen- 
ing the shoot in cases by four and flve le*aves. This I believe* is 
(juite unusual, and was most certainly not noticed last year. The 
tre es I may mention are still clothed with their old leaves quite 
fresh and healthy. 

It is to be regretted that no measurements have hitherto been 
taken here, hut I am happy to state that the matter is now 
receiving attention.— L. A. E. 


Notes from Cyprus, — ^Tho following extract from a letter 
from the newly appointed Forest Ofticor in Cyprus will interest 
our readers : — 

** There has not been a single shower here in the plains since 1 
came; nor, 1 am told, has there been any rain since February or 
March last ; we daily now expect the rains. The thermometer in the 
coolest part of my house use to go up to 90° frequently with windows 
all open — no punkahs hero — the nights were always cool — now the 
weather is delightful. In the west of the Island there are still very 
fine stretches of pine forest (pure Pinus naritura)\ also a small area 
of cedar, and on the highest ridges at Troodos, the Pinu$ Laricio is 
plentiful. But the destruction from overentting and tapping for resin 
has been terrible. Madon wrote a very full and able report on the 
whole forest question of Cyprus— perhaps you have seen it ? I was 
glad to bear that Madon had been given the C.M.G. 

The Government of Cyprus have been and are still very slow in 
commencing forest conservancy measures; thousands and thousands of 
goats pasture through the pine forests during the summer months, 
the consequence is little yonng forest is to bo seen anywhere. The 
coming year may see the appointment of a permanent commission for 
delimiting the State forests and taking up reserves. 
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“ The opinion one gets, regarding tlie climate of Cyprns, are very 
varied. Some say during 8 months (Ist October to 81st May) it is 
second to no place in the south of France ; others again who have 
been here for several years, say it is by no means liealtliy in the plains. 
From what I have seen of the climate 1 much prefer it to our own 
home weather. Nicosi (the head quarters) is of considerable size, 
the ramparts round are about three miles, and it is densely populated 
inside, still almost every bouse has its little fruit garden, and date 
ti*cea abound. The supply of excellent water is abundant : just now 
grapes and figO aro iu perfection — a plateful of either costs about 
Id , — also a quart of the native wine (the pure juice of the grape) Is 
about Id. Living is tolerably cheap, but native servants arc bad as 
a rule, and very dear — a fair native cook costs £3 or more per mensem, 
plus feeding ! ” 

Forest School at ("toopEii’s Hill. — A friend, at home on 
furlough, has intdriiu'd us tlmt nothing definite has yet Ix'eii set- 
tled about tb(‘ trainuig of the new For(‘st Students for India, 
at Cooper’s Hill. TIkto is even some talk of the Agricultural 
College, Cirencester, l)(*ing preferred, but doubtless after Mr. 
Brandis has seen the author iti('s at home, the best scheme pos- 
sible under the oirouinstanct‘S will h(‘ decided on. 

Tt is hinted that tlie English Foresters ar(^ not at all ])h'ascd 
with the Coojier’s Hill scheme, as the education thenj is vc'ry 
costly (£200 a year), Jind for other reasons which we will not 
enter on, and that they would pr<‘f<‘r Ediiiburgli as being ii(‘iir- 
or to the Fine Forests of Worth Britain. But in these days of 
ra]»id communication there is no necessity for tli(‘ For(‘st School 
to ho situated close to the more important Forests of Grc^at Bri- 
tain, though it is alwa;^’f an advantage to hav(i a corlain area 
of f'or(*st land in the nedghhourhood. Our corro'-poudeiit sug- 
gests tliat a course of Forestry could he established at Kew, there 
ar(i splendid gardens, museums, and botany loetures could easily 
bo arranged for, and for other subjects the ](‘cturers at the London 
TTnivt'rsity would he availjihle. A large j)art of the practical work 
would still have to be tauglit in the (Jerman or French Forests, 
but minor points such as planting, felling, &c., could he shown 
in England. 

In our opinion Cirencester would be the hotter place, .and 
the Forest of Dean is available in the neighbourhood for practi- 
cal work, but the decision to he arrived at will require much fore- 
thought, and wo cannot expect that the authorities at the India 
Office will have a matured scheme ready before several months 
have elapsed. 

The School of Forestry at Nancy.— -The examination of 
csindidatos for the School of Forestry at Nancy, which is attend- 
ed by so many Englishmen, has just heoii concluded, and the 
fifteen successful candidates will commence their course of studies 
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on Saturday. This school was founded in 1824, but it has been 
rc()r;;aiiisc(l as many as four tinic‘s since llu'n, and at the prost.til. 
tiiiKi there are four retjfiilar and four assistani, jirofessors, tho 
cours(^ of study oomy>risin^ y>ractical forestry, niath(Mnati(rs. 
cons! ruction and drawing, natural history, law, and German. 
Tl)(‘ students now remain for two years at the school, though, up 
to 1 HHtb those who were ^oin^ to be einj)loyed in tlui service of 
I he State, had to remain a third year. A short time a^o tho 
Stat(‘ resumed the management of the forests, which had hitlier- 
io been U‘^ed by the School of Forestry for ^^ivin^ ])ractical 
lessons ; but at tho saint* time about s(*ven thousand acres of 
forest in the n(‘ip;libourhood of Nancy were jdaced at the di^j>osal 
of the directors of the school. The buildines are very syiacious 
and coniydetc, comprising, in addition to the residence of tho 
iJir(*ctor and his statf, min(‘ralo^ical, fijeolo^ujal, zoological, 
and entomolo^cal collections, in atldition to a collection, which 
has no ])ara11(‘l in Franco, of native and exotic woods. Thoro 
an* al«() a lon^ gallery of models, a chemical laboratory and 
amphitheatre, and forty rooms for the accommodation of students. 
Since th(‘ foundation, 1258 students have been y^assed from it 
into the service of th(^ State, and it has also /i^iveii a comydi'te or 
])artial education in forestry to twenty free students of French 
orioiiij and to 107 forei^^ners, this latter figure bein^ exclusive 
of the seventy-four students who have been sent to tho school 
by the En;r]i.sli Govornm(‘nt, ]ir(*})aratory to their hein^ em- 
ployed in the Forests Dcyiartment in India, Since the war with 
Germany, the new military law renders all the forest otHcials of 
Frances liable to service in the army ; but a riicent decree has 
soiTK'what mitigated the s<*verity of this measure, by y»rovidin^ 
that tliey sliall he embodied in tlie fofees which are stationed 
near their place of employment . — TJie Field, 11th Nov., 1882. 


We have extracted tho following from tho Timher Trades 
Journal, and hoy)e that some of our readers may he able to give 
the necessary information : — 

“ East India Ironwood. 

“ Sir, — Can you give me any information as to where I can pur- 
chase any Ironwood (from India) ? — Yours truly, 

“ SURSORIBER.” 

October 1882. 

[We do not know of any wood in the English market known by 
the name of ironwood imported from India, nor can we hear of any 
one who has ever seen any in the docks. It is, however, described 
in Laslett’s “ Timber and Timber Trees,’* and Royle’s “ Descriptive 
Catalogue of Woods,” and other standard works, and is therefore a 
Wood tho qualities of which apyiear to be well known. We are 
inclined to think that it can only be mot with in this country in 
specimen or sample pieces. If any subscriber has a parcel of ibis 
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wood for sale, wo shall be happy to put him in rommiinication with 
our correspondent, who wishes to buy. — Ed. T. T, J.] 


Public Lands in America.— In a number of the North American 
Review a writer makes the following suggestions on this question in 
an article headed “ Our Public Lands : — 

Much the largest portion of the remaining public domain is, at 
profinnt, a common — herders, wood-cutters, lumbermen, and prospec- 
tors roam urof it at will, most of them unable to acquire title under 
present daws to what they require for their actual wants and the 
public benefit. Th(‘y arc tresjiusKers, invited to become such by the 
laws. The object of the nation should be to fill the public lands with 
actual settlers or occupants, and to this end the acquisition of titlo 
should be made as easy as possible.” 

After referring at length to the, pasturage or grazing lands, ho 
concludes as follows : - 

“ The timber culture Act should be repealed. Tho object is a good 
one, but in practice it is shrouded in mystery. Af the expiration of 
eight years, the Government hoars from a person who has filed. 
He may have done something, or may have done nothing. Nine 
millions of acres of agricultural lands have been located under it; an 
additional quantity of land for timber culture could be added to tho 
present homestead, or the period of settlement shortened, in like 
entries, in consideration of planting or growing a specified number of 
trees. The limber lands, usually containing mineral, and unfit for 
cultivation when cleared — except a portion in Minnesota, Wisconsin 
and Michigan — should receive attention. They are now in charge of 
tho General Land Office, aided by a corps of efficient local timber 
agents who collect stumpage, and report waste and trespass. These 
agents have collected large revenues for the Government. The 
timber should b(i old in alternate sections, the fee to remain in the 
Government. Nature would replace much of the cut forest, and the 
sectionii from which the timber had been removed would be spaces 
preventing the spread of fire. Millions of acres of the best timber 
lands have passed, and are now passing, in its private ownership 
through perjury under the Preemption Act, and millions of acres 
have been stripped of their trees under the filing of a mere declaratory 
statement, and tlien abandoned. 

“The timber on the public domain is absolutely necessary for the 
development of the country. Mining would be impossible without it, 
and settlement as well. The present laws for sale or protection are 
insufficient. Private ownership will best protect the timber. The 
amount of speculative theory on this question is simply overwhelmiog. 
Tho fact is patent that the timber on the public lands is being 
destroyed and wasted by fires caused by lightning, friction, by campers, 
and by trespassers ; and the further fact is before us that a large and 
growing population living near it requires the timber for domestic 
and commercial uses. If they cannot get it legally, they will get it 
illegally. They must have it, and existing laws furnish but little 
real relief.”—!. T. J. 
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DES FUIIETS. 

PART II. 

( '.llAPTETl 11. — Stomf-cop])i(u** ma)Wfjoment, 

SToiiED-foppjoc, ” or coppico int(‘r‘^p(‘r'' 0 (l witli a minilier of 
!ar;;(‘ Iroo^ to attain tiinl)or dinionsions, i< a cla'ss of 

i'or(‘st in wliioli the cop])i(*(‘) tlu' jiropritdor rears a 

niinUier of ir<‘(‘s (lestin(‘(l to .stand throni^li two, throe, or four 
rotations of coppice-enttin^. 

The worlvin;^ schi'nie is arranged exactly as for a simple 
coppice, only that th(‘ capital is more coiisidcrahle, as it consists 
of two things : — 

(d), A seri(‘s of copjiice growth from 1 to 30 years, (for 
exainjilc,) as in a simph* co])]>ice. 

(h). Timber tre(*s, more or less nmneruns, and more or less 
n'eularly distributed oAer tiie forest, according to 
the resources of th(* jiroprietor, or his special object 
in mana;>(‘m(ml, and al^o according; to the require- 
ment^ of tli<‘ ditferent species as regards their 
4»;rowth.t 

* TaiUis vomposc, or iaillis souf futdH'y means e(»|)|)icc reserved stondard 
trees. In parts ol KT.ijjIund such U’seivcs are called “ atoris/' and in the nhsenco 
c)t any other iieut terhnieul term I alwn\h use fetored-eoppice for coppice with 
sueh rcHorvea. “ Coppice-undc’-standard ” is a phruso rather ttinn a term : nor 
is it quite correct, lor in many cases the coppice id not tinder the standards. 
“ Stored-enp[)icc ” is n /grw, and it has the chief requisite for a technical term 
viz.f that it should not convey any meaning: except its technical one. A technical 
term which has a common iiicauiiiK (and that a wrong one) is always objection- 
able.— (Tit.) 

t This of course is a great point. In Changa Manga plantation, the design was 
to have a coppice of sissu with other species, (but the sissu has suppressed most 
of the other kinds^) with 40 reserved trees of sissu to the acre. It was found, 
however, that the bissii cut for coppice declined to rc-produce itself under any 
shade whatever, still less that of 40 trees per acre. Here then the requirements 
of cultivation have to bo consulted as much as the desire of the proprietor. Un- 
less something else can be got to coppice under the stores, we cannot have that 
number of trees. But there is no reason why a certain limited number of “ stores ” 
should not bo kept, oven though nothing grows directly under them, provided 
that this does not involve too large a sacrifice of space, and consequently of cop- 
pice production. -(Ta.) 
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Tlio working sckome hns for its oLjcet tho proper dovelopmont 
and iitiliziitiou of Loth these elements in the capital, or material 
for exploitation. 

As regards the coppice there is no difficulty : the plan is 
arranged exactly as for simple coppice. 

As regards the “ stores,’' it i*- (*asy to understand that the 
existence of ihese trees i^, to a certain extent, a hindrance to 
the growth of tlie coppico-shoots, while at the same time it 
largely increases the \ahie of tlie forest ca})ital, or standing crop. 

IT(‘nce, the scheme for r(‘serAing the stores (plan de halivagc), 
that is to sa;\, tla^ scheme ])} wliich we determine the mimher 
and exploit .ihility (jf tlu' trees reserved, must \a^ in each forest, 
and often in 'ach felling of any particular fon'st, according to 
the sj)eci(‘s, flu^ nature of the soil and climate, and the wealth of 
the jiroprictor."^ 

Scheme for reservivg doroi. — T will not enter into-an examination 
of the methods employed, in order to determine the number and 
distribution of the stores. They depend on the end aimed at by 
each proprietor , or, in other words, on his own interest and 
necessities. 

If you wish only to consider the amount of loss you will 
puffer in growth of coppice-shoots ; then the scheme for reserving 
stores will be based on the probable size which each will attain 
in a given period, and on the question what amount of shade 
the coppice will bear : these are data to be gained solely by 
experience and a knowledge of facts. 

This consideration, however, is only one side of the question ; 
and the interest of each proprietor may suggest, as a balance to 
the loss indicated, certain advantages per contra^ which he may 
gain from a good growth of timber trees among or over his 
coppice. 

For there is a very considerable difference between the value 
of a stem cut at coppice age, and that which a stem allowed 
to stand '10 years longer will acquire; and this consideration may 
induce the owner, when making his coppice cutting, to spare a 
large number of reserves. For example, if we estimate the value 
of a coppice stem, aged 30 years, at four annas, and the value of 
the same stem when aged 60 years at one rupee eight annas, it is 
evident that the owner^s moiic^ is invested at a rate above hj per 
cent, per annum, compound interest. Is it possible to find a 
better investment — a saving’s hank giving handsomer interest ? 


♦ The more trees the forest owner reserves, the richer he must be, that is, the 
better he can afford to defer rcaluinfif part of his crop, mstead of rcAlizioff the 
whole as firewood, Sec., io a short period.— (Ta.) 
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The scheme for reserving stores is then the result of a calcula- 
tion, of which the elements are — the value of tlie timber tifees, 
and the injury caused by them to the coppice f;rowtli. It is 
easy to see that the solutions of the problem are various, and 
depend on the circumstances of the owner,* on his present and 
future needs, on the rate of growth of the trees, and on the 
probable value of the timber yield, with reference to the demand, 
and the means of transport available. 

It is always desirable then to have a distinct scheme for 
this portion of the management, as well as one for the working 
of the ordinary coppice. 

The owner of a forest of 300 acres worked as coppice on a 
rotation of 30 years, at the rate of 10 acres a year, may adopt, 
for example, a scheme for reserving stores which will consist in 
leaving on each felling after it is cut over : — 

Per acre, 

it 

)f 


40 trees, aged 30 years. 
12 „ „ GO „ 

4 » „ 00 „ 

1 M „ 120 „ 


The standing crop, as regards the stores in each felling, is 
composed of 

400 young stems. 

120 middle-aged „ 

40 old 

1 mature „ (vlellle (fcorce). 

The capital taken for the whole forest will be : — 


12,000 trees, .• 
3,600 ,, •• 

1,200 „ 

300 „ 


30- GO years. 
60- 90 „ 

90-120 „ 

120-135 „ 


Total, 17,100 trees. 

The essential character of the capital in a stored-coppice forest, 
18 to have a graduated scale of ages 07i each felling, and not merely 
on the total area of the forest. This arrangement allows the 
cutting of the stores to be varied in any year according to the 
state of each felling, and to the proprietor’s convenience. 

The method of stored-coppice management, which has been 
too often underrated, is suitable to very different fortunes, as well 
in the case of private owners as in that of Communes. 

on* State and Communal forests, the schomo consists in reserving 

20 stems per acre of the same ago as the coppice shoots, and nut cutting those 
that arc twice (60-90) or three times as old (90-120) till they show sigusof decay, 
or will not bonoht by being left standing for aaothor rototian (Ordonnoncu of 
iBt August, 1827, ArU. 70 and 184).— (Au.) 
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Register of the worhlng scheme,~-Yox ihe very reason that 
the working of the reserved trees is so susceptible of variation, 
it is more than ever necessary to keep an exact record ot 
results. The owner should always be able to know exactly the 
financial condition of bis forest. If bis income will bear the 
charge of a suitable establishment, his agents ought at any time 
to be able to test the i)ropricty ot the operations of the executive. 
Tt too often happens, even in very laige businesses, that the exe- 
cutive managers, wishing to ]>lcase the proj^nctor for the moment, 
have adopted a plan of woiKing which, though it is attractive 
at the time by reason of its large immediate returns, really leaves 
the property in an impoverished condition, and with no future 
to look forward to. 

* * * * ' * 

The register {cadre de cowpfaliHfe) \Yhi(‘h wo have given for 
ordinary coppice management is easily adapted to stored-coppice. 
It is necessary, howex^ r, to iiotiv'* one ditfercncc, which is notin 
its form, but in its nature. AVhen wo are accounting for fellings 
cleared by area, it is known that the telling once cleared will 
be taken into account again (as rc-stoeked) for the next rotation, 
with the same area. 

It is sufRcicnt then to note in the register that such a felling 
has been cut over. It is otherwise with trees of timber-size: 
each felling has a variable number of trees, and a selection is made 
each year of the trees to he cut, and of those to be left. It is 
necessary then to note how many arc taken, and how many left.f 
Without that, it would not be possible to give an exact account 
of the state of the fellings; and the owner could never know the 
actual (financial) state of his forest. 

In the example already given, 300 acres of forest arc worked 
in a period of 30 years, 10 acres each year. (There is no ques- 
tion here of a special portion of the estate set aside as a reserve). 
The register of the stores in the forest will be kept in the fol- 
lowing manner 

• The passage omitted would be unintelligible to the Knglish reader; it al- 
ludes to the necessity^ of being in ii position to neeoiint (‘xartly for tho forest in 
case of a commercial liquidation (or separation, &f.), or in certain eases where 
there is the usufruct of a forest, and by law (Code Civil Court 5{)1) the usufruc- 
tuary would not be allowed to take any trees, unless be had proper schemes in 
writing, which proved tliat a certain amount ol timber was the yield proper^ and 
at his disposal, and was not an attack on the capital itself.— (T k.) 

^ It would be useful to note here that wc arc not referring to anything similar 
to the ** fourth in reserve as in simple coppice. Nothing prevents us from spar- 
ing some of the stores destined, according to the working scheme, to fall in any 
particular year. Such a course might be useful . and enable us to dispense with a 
« fourth in reserve.” In forests where the owner’s foresight has reserved a particu- 
lar part of the area, or has retarded the Icllingsin certain compartments, the parti- 
cular area, or the compartments, remain sUickcd with their stores ; but it is un- 
necoasary to specify these precautions in the scheme for reserving 8toreB.-^(Au.) 
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[The student will notice, that in the example first given the total 
number of trees destined to grow to timber size was 17,100 and was 
supposed to be evenly distributed over every acre, so that each felling 
of four acres would have exactly the same nninber. In the present 
table the number of trees (stores), in each felling of 10 acres, is given 
with some variety, (as it would be in nature,) with the same total]. — 
[Te.] 

In this table the timber trees in each felling are noticed at the 
head, and for brevity’s sake thej are grouped under the three principal 
ages (instead of foui as prcvi(>n‘'ly). Opposite each year of cutting 
is a horizontal bar in the colrmn, and the liL,Mirc above it represents 
what trees arc cut ; and the figure below, those whicli are left stand- 
ing. 

On following down the page of the register, it will be seen that in 
1880 the felling No. 1 was cut over. In 1881 the owner made the 
cutting for that year, and half of that for 1882 was anticipated. In 
1882, therefore, he hijd to restrict himself to the remaining half, but 
as he specially wanted ten oak trees, he cut them by anticipation out 
of felling No. 6. In 1883 he cut over No. 4 as intended, and 
Bold 42 wind-falls in No. 1, d:c., &c. In each case the reserved 
trees are mentioned in their general category of age, whilst the trees 
cut arc stated in the lump only ; there would be no object in stating 
of what class these were, or how many of each class. 

Thus in felling No. 1 there were actually 5o9 trees of all ages, and 
375 were cut, leaving 184, and 400 new young stems were selected 
to be spared from the coppice cutting of that year. Strictly speaking 
the balance ought to be exact, that is to say, the number of trees 
given over to cutting (375) ought to be equal to the difference be- 
tween the total number of stores on tho felling, and the number left 
(other than stems newly selected to stand over;. Hut it is not pos- 
sible to work this with mathematical exactness ; there arc errors of 
counting, accidents, loss, &c., which have to be allowed for ; as in 
all other business transactions. The working i)arty will put down 
actual facts, and the control will know how to draw inferences for 
future guidance. 

This balance sheet of stores is supplementary to the or- 
dinary register of the coppice cuttings. It would be possible to 
add the figures for the cutting by area, but it is clearer and more 
convenient to keep the two registers separate. The only merit 
of a record of this kind is for it to be very simple, and the more 
considerable are the interests involved, the more does simplicity 
become practically useful. 

It will not bo any anticipation of the observations to be made 
in subsequent chapters, if we remark that — 

(1). The form of these registers is designed so as to adapt 
itself to all kinds of working schemes and fellings. 
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(2). The only rule to be observed, is to open a sepaiate 
register for each kind of idling executed in a torest 
according to a pre-determined plan. 

TART III. 

Working scliemcfi for forentn^ loiih a large cnjyital of standing 
timber. 

High Fouept. 

(^iiArTEB I . — Regular High Forest. 

From an ooonoinic point of view, high forest i^ a system of 
ni;ni:ig(‘in(‘ni for \voo(llan(ls, for ^vbich a larger ca]>iral of stand- 
ing tiiiiljer is essential, whilst from a cultural point of view, 
llie sani(' word signitie< a systcun in which trees are reproduced 
hy se(‘(l. TIk^ high lore^t system can lu* carried out in two 
\\a}s ; in the regular high forest method, wIktc groups of trees 
ol’ each age category are cnltivateil ons(‘parate areas ; and in the 
sdrrtion method ^ which will he described in (^hapt(‘r II. 

T will Ibilow tho same phiii in describing liigh forest manage- 
nu'nt, as I have already done in co|)])iees, /.c., taking for exaiiifdo 
an ar(‘a of dOO acres wdth a rotation of .120 years, 1 will first 
indicate tlu* pr()e(‘dure employed in framing a working scheino 
for a forest with a com]»lete standing crop of trees of all ages 
from 1 to 120 years, situat(Hl in a manner sufficiently regular 
for th(j name of regular high forest to be applicable. 

1 will not refer to the procedure employed to fix tho period 
of rotation most advantageous for tho proprietor. This would 
b(* b(*yond the scope of an elementary work. Proprietors aro 
g(‘uerally satisfit'd with counting the concentric rings of the 
felled wood, and thus (istimatiug at what av(‘rage age tho trees 
would yi(*ld timber of such dimensions as it is to their interest 
to produce. 

§ 1. High. Forest^ %viih a complete standing crop. 

A. — Working scheme of a regular high foresty with a complete 
standing crop. 

Two CLASSES OF riioDUCE IN High Fobests. 

Before indicating tho procedure of the working scheme, which 
enables us to decide at a glance whether or not the standing 
crop is always complete, and to follow tho order in which tho 
fellings will be made, it is useful to note, that in the high forest 
system the fellings are of two classes, each founded on tho 
natural growth of tho trees. 

Tho first condition of high forest management is tho natural 
regeneration of tho forest, i.e.y regeneration by seed from the 
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standing trees. When any part of ilic {standing crop has become 
exploitable,* regeneration fellings are iiiadi‘, in which the reserves, 
or parent trees ^ are loft close (‘iioiigh to protect the seedlings 
from drought and frost ; they are followed l)y secondary fellings, 
in which the reser\os are s])ated so as to allow room for the 
development of th(} seedlings, and at lr‘ngth the final felling 
frees the latter entirely from tlu* co\er of the old trees. 

All these different ffdlings t.dvC'u t( get her, as they are only so 
many pha‘=5es of th(' same op(‘rati(m, aie « ailed regeneration felhngSy 
and they furnish the prtnnjial jno</u(( of the forest, since they 
are the mo-it important and aie only carried out on exploitable 

timber, t 

This is the first class of produce which cai>])0 obtained from 
a forest managed as leguhtr high foretst^ but its powder of 
production do(‘s not stop tlu le. If wc consider young growing 
trees, and follow flu m- growth till the} are exploitable, we shall 
notice that many of them h<‘come gradually overdiaded hy the 
larger trees, and (‘vtmtiially perish; a wood comincMice'^, for 
instanc(‘, hy liaving 4,(H)0 sl(‘ms to the acre, and at an age of 
120 years will only contain 120. 

The growth of woexK in this respect follows a law still un- 
known to us, and th(‘ knowl(Mlg(‘ of which would he most useful 
in for(‘st op(‘rations {ca/e a)iie Vol. Vlll., ])age 2d0). 

Yogetahle physiology fortunately furnishes foresters with a 
rule for their guidanc<‘, wliidi sijpjdies to a certain extent the 
want of thi" experimental law. 

The ])roduction of wood in a forest is pi oj)ortional totlie mass 
of the foliage, and from thi^ ])h\ siological maxim, whieh has been 
prov(‘d theoretically, w(‘ can conclude, that if we are careful to re- 
move ih(* suppressed stems, from time to time, whilst maintain- 
ing the continulig of the leaf ranopg^X we should secure the 
whole produce of the forest, for we should obtain timber which 
would otherwise hav(‘ been lost, without in any way diminishing 
the cubic contents of ih(* mature (Top. It is on this considera- 
tion that the practice* of thinnings is founded, and those yield 
secondary ])roduce to the extent of 15 and 25 p(‘r cent, of the 
principal produce. 


♦ i e., ha? attained the age fixed for the chosen rotation.— (T r.) 

•f Since, as a matter of fact, only more oi less irregular forests are met with, 
the name of principal produc( is also given to the ftllmgs of mature trees in 
such forests. Principal produce in high forests, m a general way, consists of all 
that makes np the ** possibility ** in tellings by cubic contents. We will define 
** possibility** further on.— (\u.) 

X The continuity of the leaf canopy is said to bo maintained when the 
crowns ot the trees touch one another without the action of the wind. MM. 
Lorentz and Parade {Cours de culture des lois, No. 406). 
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Working schemes for high forest should then aim at ensn’^rig 
regularity in these two classes of cuttings, and we will first look 
at the matter as regards the principal fellings, which, in a regular 
high forest, comprise only the regeneration fellings, 

rerloJic blocks. — In coppice with 20 years’ rotation, we 
divided the forest area into 20 compartments, to each of which 
a certain date for felling was assigned ; this was possible, 
liccause in coppice one year suffices for the regeneration by 
stool shoots, and because the latter can from the first year bo 
exposed without any shade, or protection. But in high forest 
this is not the case ; seeds are not produced immediately, the 
seedling once produced requires a certain amount of shelter, 
wIju h must bo more or less prolonged according to its species ; 
and it is often only after a lengthened period that seedlings can be 
left to themselves, and the area of the cutting considered as com- 
pletely regenerated. If then we were to divide our 300 acres into 
120 compartments of 2^ acres each, corresponding to an annual 
felling, we should not satisfy any of these cultural exigencies. 
Jt is, therefore, advisable to divide the forest, not into 120 fell- 
ings, but into a certain number of blocks, each intended to 
furnish produce for the period of time during which, not only 
can the soil be re-stockea by self-sown seedlings, but also, these 
seedlings, having once sprung up, can dispense with every kind 
of shelter and protection. 

This interval of time, vaiy-ing according to climate, soil, and 
species, is called a period of regeneration^ or simply a period. It 
will be understood, that to estimate it will require experience, and 
that its proper length can only bo decided by careful observation. 
A proprietor who is willing to aid nature by cultivation, and by 
planting artificially without considering the expense, will select 
the shortest possible period, whilst one who prefers natural 
agents, will, on the contrary, be obliged to prolong the period. 
In this, as in every other business, the proprietor should be 
guided by an intelligent regard for his own interest, and whilst 
weighing the advantages, and disadvantages, one against the 
other, it should not be forgotten, that trees l(‘ft standing to shelter 
the soil, and protect the seedlings, will generally compensate by 
their accelerated growth for the delay, which nature often 
causes in regenerating a felling. In order to get clear ideas on 
the subject, suppose that the inventory of the standing crop, the 
analysis of the forest, or to speak as a forester, the register of 
compartments, should give the following 

A. 15 acres, Oak, sparse, with seedlings, •• ISO years. 

B. 124 „ Beech, almost pure, with seedlings, •• 110 „ 

G. 22^ „ Beech, ash, and oak, •• 105 „ 


50 Carried over. 
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50 Bronght forward. 

D. 25 acres, High poles, silver fir, and beech, .. 90 

E. 37^ „ High poles, silver fir, rather sparse •• 80 

h\ 36^ „ Densely stocked poles, silver fir, 70 

G. C| „ „ „ „ spruce, .. 50 

H. C8^ „ „ silverhr,& beech, 40 

I. 55 „ Saplings, beech, .. 30 

J. 21^ „ Seedlings, beech, and silver fir, •• 5 


years. 


Total 300 

In thi'- forest the standino; erop is completo, for in hi^h forests 
diffcreiic(‘s to a 0(‘rtaiii ext<Mit,in ag;(‘s and (Tops, are not material. 
Since (‘oinpartment^ of '-iniilar a^es iollow one anotluT sucees- 
tively, and their standing crops n(‘arly corn^^pond to their condi- 
tions of vegetation, tho fore^'t may he considenHl regular. If 
the period of r(‘ 0 (Mi(Tati(>n has fixc^l at twenty y(>ars, there 
will be six periodic blocks, eacli containing; 50 aen's. In 
the case of cop]ncc the 20 fellings, each destined to be tell(*d 
in one year, w^ero (li\id(‘d by clear(‘d lines ; in liigh forests, 
the compartments, or portions of eompartinents, which will 
go to form each iicriodic Idock will be gronjied togidher, and 
each of the six blocks jissigiK^d tor tlu^ prodnc*(‘ ol* e\ery 20 y(‘ars 
will bo marked out on tli(» ground, and thinr boundary pillars 
erected. The principle of iliis division into (‘([iial pfTiodic Idocks 
is founded on the suppo'^itiou that tlnw will each }ield (‘(jual 
produce. This jiiay not be* the cas(*, and Iji lact scddoni liajijiciis 
in liill forest", where the slopijs generally jirodiice more wood 
than the ]>lateaus, and wIktc aspi^*! has considerable influence 
on vegetation. If sueli iiUHpialities an* ni(‘t with, we will be 
satisfied by adding a tew acK*" to the woisf of the blocks, so as 
to ecjualize the ])roduee as miicli as possible* ; but this is a matter 
of judgment and experience, wliieh cannot be measured by 
co-elficionts, nor in any precise way. 
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(CRITICISMS ON NOTES FOR A MANUAL OP 
INDIAN SYLVICULTURE.” 

In the followinf^ parag^raphs I will attempt to answer Sw/s re- 
marks, which appeared in the Number of December last. It will 
be remembered that I divided those remarks into sections dis- 
tinc^uished by characteristic letters. In this paper, instead of 
repeating the substance of the criticism in question, I shall 
merely prefix the correspondin|r characteristic letters to my replies. 

(A). Sw. finds fault with me for arbitrariness in fixing the 
maximum height of a shrub, which is also rny minimum height 
for a tree. The only distinction he would have between a tree 
anrl a shrub is that the former carries up a single stem for 
some distance from the ground and then begins to branch,” 
whoreas the latter “ branches at once at or near the ground.” I 
myself wished to adopt this distinction, but had to give it up. 
The Ciipresms torulosa at Naini Tal reaches a height of over 100 
feet and a girth of at least 6 feet, while its lowest branches still 
all hut sweep the ground. This is also true of a great many 
deodar, and certainly of the European spruce. Now would 
Sw. say that these species were shrubs? Again, there are many 
species like Gardenia tiirgida, Eaougmua tingeas, several Randhua^ 
some palms, ferns, &c., which generally attain a height of less 
than even 20 feet, but carry up a single stem without a branch 
to a distance of 7 or 8 feet from the ground. Surely no one 
would call them trees. According to ray nomenclature they 
would be arborescent a/iruba, a combination of words which ap- 
pears to me to describe them as accurately as the most exacting 
critic can desire. 

I do not, therefore, see how we can avoid fixing a limit of 
height, which Sw, considers illogical. By attempting to be too 
logical, we are forced into the error of calling an erect woody 
plant 100 feet high a shrub, because it branches at or near the 
ground, and a palm 8 or 9 feet high a tree, because it does not 
branch at all. The only point about which theru can be any 
dispute is the figure to which the height should bo limited, 
25 feet seems to my own sense of proportion a reasonable figure. 

The case of palms, however, reminds me that I must omit all 
reference to branches, and accordingly alter my definition of 
a tree thus 

A TREE is any woody plant which carries up a single stem to 
a certain height above the ground, and wbioh is, besides, capable 
of attaining a minimum height of 25 feet.^’ 

The definition of a shrub requires the addition of the word 

generally,” thus : — 

'' A SHRUB is a woody plant incapable of attaining a greater 
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height than 25 feet, and which generally branches at or near the 
base.” 

The well-known American Botanist, Asa Gray, gives the follow- 
ing definitions in his Elements of Botany.^' 

Shrubs are woody plants, with stems branched from or near 
the ground, and less than five times the height of a man. A 
shrub which approaches a tree in size or imitates it in aspect is 
said to be arborescent ^ 

Trees are woody plants with single trunks, which attain at 
least four or five times the human stature.” 

(B) . I am much obliged to Sw. for correcting me as regards 
the maximum height attained by Quercus semecarpifolia and 
toon in North-Eastern India. The names of those trees will be 
struck out from the list of examples given. 

(C) . Sw. is probably strictly right. But I should like to see 
the matter further discussed before changing my definition. 

In combating my use of the word '' bole,” Sw. unwittingly 
falls into an inconsistency. Under (A) he insisted on the essen- 
tial character of a tree being its carrying ** up a single stem for 
some distance from the ground and only then beginning to branch 
here he asks me where the bole ends, if the tree has branches 
close down to the ground^ as will often happen.” 

(D) . The use of the word Fall ” does not prevent the use 
of the word “Yield.” Each term expresses the same idea 
from two different points of view. I do not see any reason 
for giving up the former, although 1 intend to employ also the 
latter word in its appropriate place. 

(E) . I submit to Sw.^s correction. The objection he brings 
forward to my use of the word “ Reserve” did not at any time 
escape me ; but I wanted a collective noun by means of which to 
denote all the spared trees taken together, and I thought it 
well to continue to employ the word in the same sense in which 
it occurs in Mr. Smythies^ and my translation of Bagneris* 
Manuel de Sylviculture. This was, of course, done tentative- 
ly, like the adoption of every other word of my terminology. 

I had intended, if my adoption of the word “ Reserve ” wag 
sanctioned, to term the individual trees of a High Forest Re- 
serve Standards, and those of a Coppice Reserve Stores. 

Sw. will thus see that I was not going to pass over the word 
"standard.” But his objection does not supply me with a 
substitute for Reserve.” Doubtlessly we can do without a 
collective noun, which would, however, if we could get one, be 
always extremely useful and convenient. 
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(F) . All trees, even the most shade-bearing, require light for 
their existence, and are, therefore, more or less “ light-demanding.’^ 
To be light •demanding is hence not the same as to be ehade’^ 
avoiding and the opposite of shade-bearing. To take a well- 
known case, the Mesua ferrea is admittedly an extremely shade- 
bearing tree, and yet requires a great deal of light to acquire its 
finebt proportions. 

(G) . I am much obliged to Sw. for the verbal alteration he 
suggests, which makes my meaning much clearer. 

(H) . By mentioning deodar and the silver fir together, I, of 
course, do not imply that the one is as shade-bearing as the other. 
Both species have been given by me, among several others, as 
instances of shade-bearing species. 

The respective degrees in which the several species bear shade 
will he appropriately explained in Book 111. of the Manual, 
which Book will contain a special account of the habits and re- 
quirements and mode of culture of our principal species ; whereas 
the Notes I am now publishing are for Book II., which will ex- 
plain the general principles of sylviculture applicable to India. 

(I) . Sw.’s meaning here is not quite clear to me. Does he 
object to the idea of volition on the part of vegetable organisms 
involved in the word ‘'abhorring” ? But it is surely hypercri- 
tical to object to my use of that word, because strictly speaking 
it implies that idea. I am writing practically on a practical 
subject, and I could not obviously attempt to enter into abstruse 
questions of biology and metaphysics. 1 have employed perhaps 
a poetical turn of phrase in order to express in an emphatic 
manner the strongly shade-avoiding nature of the trees referred 
to. If I am precluded from using such phrases, then many 
others, such as light -demanding^ &c., which Sw. himself and 
foresters all over the world employ over and over again, must be 
banished from our vocabulary. 

(J) . After my reply to Major Van Someren’s objections (see 
last December Number, pages 286-7), I need say very little here. 
A tree can be shade-bearing and yet require plenty of light in order 
even to grow up beyond a height of as little as 2 or 3 feet. For 
the amount of shade we have in the forests of the North-West 
and Central Provinces and Oudh, young sal is conspicuously 
shade-bearing, and almost wherever you go, you find an advance 
growth of it on the ground, which persists under the close leaf- 
canopy above, but does not and cannot shoot up until that leaf- 
canopy is opened out, and direct sunlight freely admitted. Sw. 
will thus see that I am not guilty of any inconsistency in saying 
that sal is shade-bearing and yet partial to light.” 

(K) . I ought to have said ** the sissoo alone oan grow in 
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certain places on the alluvial shingly banks and beds of some 
rivers.” The omission of the words ^'in certain places” has led 
to Sw.^s objection. 

The result of my own observations and of some others (notably 
Mr. Liowrie, to whom I am indebted tor many valuable hints), 
is that sissoo can be propajjated only by water, and then too 
chiefly, if not solely, when the soil is a loose silt without any 
great consistency, lienee, we can obtain the natural reo^enera- 
tion of that valuable tree only on land that is at least occasionally 
flooded and is not quite consolidated, lienee, the utter futility 
of expecting self-sown seedlings in high grassy plains, such as 
those which are being planted up in Oudh. As long as 
the silt is quite free, sissoo seedlings continue -to come up a«d 
cover the ground, unless the whole land is swept or cut away 
by floods. As more soil accumulates and the silt consolidates, 
khair seedlings begin to put in an appearance and mix with the 
sissoo. As the land rises by the deposit of new matter and gets 
up above flood-level, the reproduction of sissoo diminishes until 
it entirely ceases, while khair seedlings can still continue to be 
produced. The preceding brief summary of facts explains to a 
great extent under what circumstances sissoo forms a pure forest, 
when it is mixed with khair and other species, and why in 
certain grassy plains, now well above the floods, the old flood- 
produced sissoo trees are unable to propagate themselves by 
means of self-sown seedlings. 

In the preceding remarks I have gone somewhat beyond 
merely answering Sw.^s objection, but the very interesting 
nature of the subject will I hope be my justilieation. 

(L). I must apologise very humbly if I have wounded any 
one's susceptibilities by including Man amongst “ other ani- 
mals.” Et ego homo sum nihllque human'} al'ienum a me puto. 
But in future, to keep out of such dangerous ground, where 
angels ought to fear to tread, 1 will acl(>j)t Sw.'s advice and give 
the lord of creation a sub-head all to himself! 

£. E. Feknandez. 


SANDAL. 

Geographical diatrihution , — ^The sandal is found all ’over the 
Mysore plateau and the countries surrounding it, Coimbatore, 
Salem, Cuddapa, Bellary, North and South Canara, down to a 
level of about J,500 feet. A few trees may be seen on the coast 
at Cannanore, planted in gardens. 1 do not know what the age 
of these may be, but one which I examined B(*emed to me to have 
as good scent as any growing on higher land, so that it might 
be well worth while for Government to make plantations of it on 
the coast. 
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Tt appears to prefer the equable climate of Mysore, where the 
temperature ranges from 55° to 95°. Frost is unknown to it. 
Drought, long continued, will sometimes kill it. Thus, in the 
famine year, trees succumbed in all parts of Mysore. 

Sandal is not particular in the matter of rainfall. It is satis- 
fied with 25 inches, and grows abundantly in places which get 
only that amount of rain. Again, in parts of Coorg and Man- 
jarahad, it grow’s luxuriantly with 60 to 70 inches of rain, and 
in tliis ease attains a much larger size. At Cannanore it appears 
to be fjiirl}' happy with 100 inches. 

The climate wdiicli it mostly affects how'cver may be character- 
ised as dry, with long jieriods without rain, most of the rain- 
fall being in July, August and October, and the rest of the year 
dry, with the exception of occasional showers in April, May, and 
June. 

Soil . — It is found on soils of various natures, but will not 
grow on saline, ealeareous, or blaek cotton soils. It prefers the 
ferruginous , loams common in Mysore, hut is happy in poor, 
gravelly and stony soil. It has been recently planted in rich 
forest mould in Nalkery and other I’orebts, and makes great 
giowth in it. 

As regards depth it is not cxiffeanl, being a surface feeder; 
3 feet is probably as much as it re(tuires. 

It prefers a free permeable soil, but it survives on the red 
loam, which in scrub jungles inueli frequented by cattle, often 
gets caked and as bard as sun-dried brick. In this case seedlings 
are very rarely seen. It avoids swampy places, but is frequently 
found near water where the soil is well drained, on river banks, 
and on the bunds of tanks, and attains large dimensions in such 
places* 

The hygroscopicity of these soils is various, with the gravelly 
and stony soils it is small, more with the red loam, and con- 
siderable in the rather stiff loam of the forest. 

XoctfZi/y.— Sandal grows on undulating ground, but often 
takes to bill sides, though it is not often seen on tops of high 
bills, the reason probably being that the tops have not long been 
denuded of high forest, but it may be that its seed! do not easily 
lodge on the summits, and also that it is too exposed to the winds. 
It is generally found in fields either in cultivation, or which 
have been cultivated formerly, in the scrub jungle round vil- 
lages, or any low scrub jungle which has a suitable soil, and not 
far from cultivation. In high forest it is very rare, and then 
only in open spaces on a river bank, or the side of a nullah. 
This is probably due to the absence of birds to carry about the 
seed, as well as its dislike to being hustled by larger trees. 
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The sandal is a small tree^ attaining at most a 
height of 50 feet and 4 feet in girth, though this girth may 
occasionally be exceeded in exceptional circumstances. As a rule 
it has a height of from 30 to 40 feet, and is 2 to 3 feet in girth. 
In the dry plains of Mysore the lower of these dimensions is only 
attained, the larger dimensions are found in the districts more 
favoured with rain. 

The ramification is rather close. The branches slender and 
pendulous at the end, especially in a luxuriantly grown tree. 

The foliage is rather open. The crown is a round oval occu- 
pying about two-thirds of the tree. 

It is fairly able to bear shade, to live and even grow pretty 
well under cover, and it is frequently setn growing under banian 
and other figs, and under tamarinds, with its crown interlaced 
amongst the branches oi the large tree, but this is generally 
near villages, and when the shade becomes very thick the sandal 
languishes, although it continues to live and make growth for 
years under these conditions. In light open jungle it springs up 
best under the light cover of bushes; a scrub jungle of this sort 
with plenty of open space seems to offer the best conditions tor its 
propagation. The young plants have great capacity for pushing 
their way through this sort of low cover, provided it has plenty 
of lateral light and air. 

The sandal tree is an evergreen. The foliage however gets 
thinner in protracted monsoons with continual rainy weather, 
and also in the dry season. A fiush of new leaves appears 
during the early showers in May, and after the monsoon in 
October. 

Sandal becomes fertile at about 10 years old. In some of the 
plantations in rich forest soil it has flowered at 3 years old : and 
this early flowering tends to show that the rich soil is not adapted 
to the tree; and it remains to be seen whether the seed is of any 
use. 

It has a long flowering season — from February till April. The 
seed forms from March till May. 

It ripens in May and June, and during the monsoon, if a light 
one, or the ripening is sometimes put off till after the monsoon. 

There is nearly always an abundant annual seeding. 

The seed has a fairly long vitality if kept perfectly dry. Rats 
and squirrels eat it with avidity, and somelimes commit great 
depredations in seed beds. It is apt to rot with too much raiUj 
and this happened to a great extent in our plantations last mon- 
soon (1882), during which there was dauhle the average rainfall 
in Coorg of the previous 25 years. 
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The seed is easy of germination if it can escape its enemies^ 
tho rats and squirrels. Natural regeneration by seed is assured 
in open low scrub when there are plenty of birds^ and if it is 
protected from cattle grazing and fires. 

It does not grow from stool shoots, but profusely from root 
suckers. Plants whose stems have been burnt, or otherwise in- 
jured, almost invariably send up a mass of root suckers, as Jo 
also the roots of exploited trees if not past their maturity. 

Exploitation is effected by uprooting the trees and extracting 
all big roots. The smaller roots left in the ground often send 
up a quantity of root suckers, and this faculty continues to a con- 
siderable age, probably 50 or 60 years, but I think it is strongest 
nhen the tree is young. I have frequently seen trees of about 
20 or '10 years old that have been burnt, send up a great quantity 
of suckers, but have not noticed this in over-mature trees. 

Under favourable conditions the sandal plant will grow about 
1 i to 2 feet high the first year, and will add 2 feet more the second 
year. In rich forest I have seen them grow 3 to 4 feet the first 
year, and about as much the second year. I have some plants not 
yet 3 years from seed, which are 1 1 feet high, and it remains to 
be seen to what height they will attain. A few trees planted IS 
years ago at Fraserpett are at present 25 feet in height, and 18 
inches in girth, aud contain a core of heart-wood of about 2 
inches thick, all the rest being white wood. 

The age of a mature tree is reckoned to be about 50 years, 
but probably in plantations with nothing to interrupt its growth, 
it will come to maturity at a much earlier age, say 40 years. 
Sandal is very sensitive to fire and is easily destroyed by it. 
Much damage is done yearly by fires originating from the burn- 
ing of weed heaps, &c., in the ryots’ fields, which burn the trees 
in the hedges, and spread to the surrounding scrub jungles. 
Thus the growth of the plants is much retarded, although they 
constantly send up root suckers ; but if a mass of dry stuff is col- 
lected round the trunk of a tree, and burnt, the tree will probably 
succumb. A mature tree killed by burning can be exploited, but 
a half grown tree is useless, as it has no heart-wood. 

Beer and cattle do much harm by eating off the leaves and 
young shoots, of which they are very fond. Cattle are therefore 
strictly kept out of plantations, but it is not so easy to manage 
the deer. 

Sandal is notably a tree which likes to grow in the open, 
apart from any associates. In scrub jungle it keeps its crown 
free of the surrounding scrub, and in case the Utter returns to 
a state of forest, the old sandal trees would continue to grow 
slowly to their maturity ; but very few seedlings would establish 
themselves under these conditions. 



66 BTORINa IMPORTED YBOBTABLE AND FLOWER SEEDS. 

The best results in raising sandal artificially have been ob- 
tained by sowing seeds in lines 8 feet apart, which are picked 
up with a pickaxe to the depth of about 9 inches. The clods 
are broken up, and the lines smoothed over. One man puts in 
the seed at 2—3 inches interval, and ^-inch deep, whilst an- 
other sows dall {Cajamis iniUcus) somewhat closer in the line. 
This is done in the beginning of the monsoon, is a very simple 
eperation, and nearly iilwa 3 ’s gives a sufficient crop. The dall 
comes up, and protects the young seedlings by its shade in the 
hot weather. In the second monsoon, tlie superfluous plants are 
taken out, and transplanted to another part of the plantation. It 
is advisable to loosen the soil round those which remain. Weeds 
should be kept down, and it is most important to keep out cattle, 
as they so">n exterminate the plants. If it isidesired to plant up 
jungle land, it is necessary to fell and burn the jungle completely 
at first ; no good results being ever obtained under shade. The 
plantation may be said to be established the second year, all that 
is necessary to do after that, being to keep down weeds by a weed- 
ing once a year, or in the rich soil of the forest twice a year, and, 
above all, to keep out cattle and fires. 

F. B. D. 


STORING IMPORTED VEGETABLE AND FLOWER 
SEEDS. 

The following remarks are made with a view of drawing forth 
an expression of opinion from those who have had experience in 
keeping imported cold season vegetable and flower seeds in a 
germinaiive condition throughout the rainy Reason. Complaints 
are frequently made that certain seeds have not germinated, and 
for that reason have been classed as bad. There are many ways by 
which seeds may be brought to this condition, and I believe a 
bad method of packing and storing to be one of the most com- 
mon. Seeds of vegetables and flowers, raised in this country, do 
not require much care in storing. If kept in a dry room and 
looked over occasionally, such appliances as hermetically sealed 
boxes, bottles, &c., P4re entirely unnecessary. It is very different 
however with imported seeds. A few days' exposure to the damp 
atmosphere of our rainy season is very fatal to their vitality. 
European seeds -men usually send out their seeds to this country 
in hermetically sealed tin boxes. When sent by a respectable firm, 
60 as to arrive just when required for sowing, they will, as a rule, 
germinate freely. When failure occurs under these circumstances, 
the gardener who had charge of their management must be at fault. 
On the other hand, if, as is often the case, they arrive a month 
or two before the season for sowing, and have been kept in the 
sealed tin boxes until that time arrives, no one should blame the 
gardener^ or feel surprised if they do not all come up. Packing 



PUBLOtTOH. 


67 - 

seeds in hermetically sealed tin boxes, is, without doubt, one of the 
best methods for this country ; for I believe their vitality is greatl^^ 
injured if they remain in the boxes for a month or two after 
arrival. All good seeds contain a certain percentage of mois- 
ture, and the natural heat of our climate causes this moisture 
to bo continually given off, and when confined within a sealed tin 
box it must condense and thereby injure the seeds. I strongly 
advise opening hermetically sealed boxes of seeds immediately 
on arrival, and transferring the contents to a well made wooden 
box. Any rough box will do, provided it has a close Rtting lid. 
The bottom of the box should be covered with a layer of charcoal 
dust. It is also a good plan to fill a few small bjigs with the 
same material, and place them amongst the seed packets. 
Charcoal is a capital substance for inhaling any moisture given 
otf by the seeds, or any that may find its way within from the 
atmosphere. Bottles with glass stoppers, when used for keeping 
seeds, have the same injurious effects upon their vitality as 
hermetically sealed boxes. I have noticed that seeds, to nil 
appearance quite dry, when placed in a glass stoppered bottle 
give off, withiti ten or twelve days, sufficient moisture to cover the 
inner surface of the vacant glass, with a heavy coating of dew. 
Thi ^ is not so soon generated if common corks are used instead 
of glass stoppers ; I suppose the cork inhales the moisture given 
off. When bottles are used for keeping any rare kind of seed, 
it is much the best plan therefore to use a common cork. This 
plan of opening hermetically sealed tin boxes immediately on 
arrival is much at variance with that adopted by other author- 
ities, and as I consider the subject to be an important one, I 
shall be glad if any of the readers of the ** Indian Forester '' will 
record their experience. 


w. a. 


FURLOUGH. 

TO THE EDITOR OF INDIAN FORESTER." 

Sir, — Cannot something bo done to bring to tlio notice of the 
authorities the luirdsliip suffered by ^oine oi the members of the 
forest Department, by their being debarred from the privilege, 
accorded to their more fortunate brethren, of enjoying two years* 
furlough after eight years’ service ? 1 am sure that if the 

matter were properly ref)rosented, our liberal-minded Viceroy 
Would extend the privilege to us all. It is such a small matter 
to Government, and would bo such a boon to the few unfortu- 
nate individuals, who at present can look forward to only one 
year at the end of nine years’ service I Of two men serving 
in the same place, performing the same duties, and drawing the 
«ame pay, one goes home with the pleasant prospect before him 
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of enjoying two whole years with those nearest and dearest 
to him. The other is left behind : imagine the heartache of this 
latter unfortunate, who has the same ties and the same dear ones 
at home, but who must remain here another year, simply 
because a hard and fast rule, arbitrarily fixed, operates against 
him. 

Home-Sick. 

NOTES ON TBIP THROUGH CHAMBA.’’ 

TO THE EDITOR OF “INDIAN FORESTER.” 

Dear Sir, — In your January Number is a^ bright and inter- 
esting note on a tour in Ohambii. ]\lr. J. V. MoDonell 
notices (at suitable elevation) a vctv largo tree of a sj)Ocies 
which he calls Rhufi punjahenf^U (the vernacular is printed 
Kakkuein, it should be Kakkrein, or more jiroptTly Kakrain). 
I« the writer sure of the species ? it i^j much more likely to be 
Rhua (Pistacia) intpfjerrimn : the natives confuK' several of the 
Rhus species under tlie names of Kakar, Kangar and Kakrain. 
Brandis speaks of R. 2)vnJ(the?7>ns^ which i^ not very common, as 
a moderate sized tree, o5 feet high and 4 in girth, and I think 
the size Mr. McDonell mentions could not be attained ])y this 
species. Pistacia is occasionally found of a very large size ; it 
yields the beautiful ^ zebra-wood ’ which is so j)romising for 
cabinet work, but of so little real unc, as it takes years to 
season — splitting after even ten years’ keeping, and being very 
liable to warp. 

By the way I wish other Foresters -would imitate Mr. McDonell’s 
example, and write accounts descripti\e of tours in some of the 
great forest regions known to many of us only by name. How 
interesting would be a d(‘scriptive sketch of the Ahiri forests 
for instance, of the Melghat and other ])lac(*s tliat we hear of 
in Iteport.s : and there are many other j>(‘culiar forests in AJmero, 
the Punjab, Assam, and elsewhere, cjuite unknown to many. It 
is true that we can pick out of official reports, a list of the 
trees found there, but this does not give one an idea of wliat the 
forest is like. 


B. P. 



JJ. jR.EYIEWS. 


THE NEW LAW FOR THE RESTORATION AND 
PROTECTION OF MOUNTAIN LANDS IN 
FRANCE (1882). 

Tnr publication (in last Aug^ust’s number of the 'Revue dee Eaux 
et Forfte) of the departmental regjulation for carrying out the 
new law, reminds us that the law itself has been passed (4th 
April, and that the old lavvs of 18G0 and 1S64, so long 

piiuted in the pocket edition of the Codes with which most 
foresters are familiar, have now ceased to exist. 

Ani in fact those laws were very imperfect and only main- 
tained their ground so long, because of the great difficulty of 
amending them to the satisfaction of either the Forest Depart- 
ment on the one side, or of the Communes on the other. 

The law of 1860, when it stood alone, was extremely harsh, 
for it only contemplated the conversion into actual forest or 
woodlandy of any area taken in hand. In 1864 this was so far 
modilied, that the sufficiency of works for restoring the turf or 
herbaceous covering, was admitted to consideration, and was then 
permitted by law, as an alternative to reboisement; this largely 
mitigated the inconvenience caused to the grazing interest, but 
left untouched some of the radical difficulties of the subject.* 
Both parties, that is to say, the Forest Administration on the 
one side, and the population, represented by the Communal 
Committees on the other— condemned the Law. 

The Communes loudly complained that they were virtually 
robbed, for whereas a private individual losing his land, (by ita 
being included as a part of a " p6rimetre,”) got paid compen- 
sation,t they got none : X they had indeed the option of carrying 
out the work professionally prescribed to them, without losing 
the control of their land; but what Communes were likely 


* Hitherto, the costom has been to talk of the ** Code da rehoisoment,’* because 
the law itself only contemplated the one method of dealing with the land. In 
f atare the term will be no longer applicable ; the new law does not pretend to 
indicate what works (of which reboisement or regasonnement, is only one) are 
to be carried out. The law generally enables mountain ** restoration and pro- 
tection ** to be undertaken. 

t Under the ordinary law of 16i], ss$ Code da Bob. (1960), Art. 7. 
t /tf. Art. 6. 
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to bo ricli enou^^h to avail themselves of the rigfht? if they 
could not, the Government took the land, and did the work ; 
in that case the Government retained the land, and the benefit of 
all its products, till it had repaid itself the cost of the works. 
The only mitigation of this, was, that as soon as any part of 
the area restocked was safe for grazing, the Commune at once 
recovered its right of pasture : the Commune could also (of course) 
f fty the Government the cost and recover its property (but prac- 
tically this was never possible), or it could surrender, absolutely, 
one-half of the land to Government. This does seem very hard : 
no wonder then that Communes fought against the law. 

And this very harshness led to the law being unduly restricted 
in another direction : as it was so very hard bo take up land on 
these terms ; the law only applied to the comparatively limited 
areas, which were actually rained, and which demanded instant 
treatment, and even the application of heroic remedies. It was 
impossible to cjo anything for laud, that woitkl soon be ruined 
if precautions were not taken to prevent misuse : still less did 
the law enable anything to be done for mountain j)asture-lands, 
and hill slopes, which at present in a good state, might, if pas- 
turing was not properly, and firmly regulated, soon become 
bad. In short, the law only permitted of the summary expro- 
priation of the areas which were alreachf ruinerf, and could do 
nothing for the prevention of ruin. Not only so, but these 
Communes had in tbeir ignorance, but in their natural fear of 
loss, a constant desire to throw every obstacle in the way of 
the administration, and then would strive in every way possible 
to get the obnoxious p4rimetre^* cut down to the narrowest 
limits. 

The law then evidently called for much amendment on both 
sides, and if one can judge from the mere perusal of the text, the 
new law of 1882, is an immense improvement on the old. 

The Forest Administration was anxious for one thing which 
it has not obtained. In the forest drafts, it was recommended 
that the “ declaration of public utility,’' that is to say, the de- 
claration that action was needed, and that certain lands ought 
to be taken in hand, should be made by an order of the Execu- 
tive Government, that is to say, by the Conseit (VEtat, as for- 
merly ; this, however, was rejected. The question does not seem 
of much importance, but possibly there are practical difficulties 
which outsiders do not understand. In any case, the plan of 
the place, and the proposals in detail, are submitted first to an 
inquest by each of the Communes concerned, then to a Com- 
mittee of the Municipal Councils sitting together ; then the ad- 
vice of the larger council of the arrondisement ’’ is taken, and 
lastly, reference is made to a special commission composed of 
meml^ as prescribed by the law. After all this terrible for- 
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mality has been gone through, it seems to the foreigner, very Uttld 
consequence whether the decision is given by the Conml 
or whether the matter comes before the Legislature for a spec^ 
Act in each case. The latter is, however, the law as finally- 
passed. 

This very formal procedure (Arts. 2 and 8), however, is only- 
required in respect of lands which are in such a ruined state, 
that they must be expropriated by the State at once, and tave 
works (perhaps costly and of long duration) compulsorily exe- 
cuted upon them. 

The whole law regards the mountain country as coming under 
three classes : — 

1. Peri metres already ruined, so that the land must be ac- 

quired at once, and planting and other devices resorted 
to. The distinguishing feature of this class, is, that the 
ruin must be not threatened but existing — we have to 
deal with dangers “ m's et actuchy 

2. Lands which show signs of deterioration and of the form- 

ation of ravines, &c. The remedy here is simply to 
''close” them as w^e should say — to apply the " mis en 
defens ” : cattle grazing is prohibited partially, or regulat- 
ed, and clearing of any kind is stopped. 

3. Lands in Communes entered in a list which the law pro- 

vides to be prepared, which are not yet in danger, but 
in which grazing is to be regulated in order to prevent 
probable injury. 

The Chapter relating to the Ist class is headed " Hesloration of 
mountain land.” 


For this class, no distinction is drawn between " reboisement” 
and " regazonnement ” a distinction, with which properly speak- 
ing the law has nothing to do. If'/tat khul of work is required,— 
planting, sowing, turfing, embankment, formation of dikes, 
"barrages” and so forth, — that is matter for the scientific de- 
partment to determine. The legal feature of the class is that 
the danger (as already observed) is existing , not merelg threatened. 
In this case, the work is always done by the State, and at its 
expense, and the land is always expropriated either by amicable 
arrangement, or under the ordinary law for the acquisition of 
land for public purposes (Art. 4?) ; the special commission, &c., 
of the present law, taking the place of the authorities mentioned 
in the ordinary expropriation law of IS-tl. 


These provisions are equally applicable whether the land belongs 
to a Commune, a public institution, or to a private person. 
It is provided also that the land owner may come to terms with 
the State to execute the required works himself, but must sub- 
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mit to State control, and inspection, as to the maintenance of 
the area when the works are finished. Several owners may dab 
together and form an association for this purpose, (so as to unite 
their capital and their forces). The associations will have the 
benefit of the law of June 1865, regarding ‘‘associations syndU 
tales Article 5 then follows, and briefly allows help to be given 
either by grants of labor, money, seed or plants, to Communes 
and others, in aid of works undertaken by them inside the 
p^rimctres or even outside. 

The next part of the Law is headed " Conservation of mountain 
lands.’^ It relates to the second class of lands where the “mis 
en ddfens^^ only is required. This can be taken in hand either at 
the request of the Communes, or on the demand of the Forest 
Administration. The Communes interested are consulted and 
reference is also made to the “ Special Commission,” after which 
the matter is decided by decree of the prefet. The “mis en 
fens^^ is to last for ten years, Imt can however bo renewed if 
necessary. Compensation is given for the loss of the vse of the 
land closed (^privation de. jouissance) by an animal payment. 

Provisions also follow (Art. 10), relating to the manner in 
which this annual sum is to be distributed. 

The State may execute any work it likes in closed areas, when 
this course appears likely to expedite the work of improvement : 
but the State cannot claim to recover the expense from the 
owner (Art. 11). Offences against the area “mis en d^fens^' are 
made “ Forest' offences,” (Art. 13). 

The third class of land (dealt with in Chap. II. of the “ Titre” 
we are considering) is known from the fact that the Forest 
Department makes a list of all Communes in which grazing ought 
to be subject to regulation. And each Commune is bound, before 
the Ist January in each year, to submit to the pr^f^ a proposal, 
stating the total area of pasture land, the number and kind of 
cattle they propose to be allowed to graze in it, the season of 
grazing, and any other particulars that may be needed. If these 
are approved, and give rise to no objections, they are carried out 
by public authority, and infringements are punished under the 
Code F4nal (Article 471, &c.) 

If the Commune either fails to send in its proposals or objects 
to what their Forest Department requires, or if the latter objects 
to what the Commune proposes; provision is made (Art. 17) 
for reference to a special committee, which includes the local 
forest oflScer as a member. After taking the advice of this com- 
mittee, the formal decision rests ex officio with the pr^fet. 

The last part (TUtre III.) of this law is devoted to providing 
what is to be done with the existing p^rimitiesj take" up under 
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the old laws. All these are maintained for the present, but 
within three years a list is to be prepared ot all “ parcelles*^ dl 
land which the department thinks should be retained : all lands 
not in the list will then be oiven back. Any such land can of 
course again be taken up under the present law, but just as if 
it was new laud — under all the formalities and conditions now 
required. 

Within ten years the State will come to terms with the pro- 
prietors of the lands retained and notified in the list, and 
will settle all outstandings that may be due under the old law. 
It will be remembered that in some cases the proprietor (if a 
Commune) may have received no compensation at all, and will be 
entitled to it under the present law : on the other hand, there 
may be claims of the State to recover moiu^y spent on the land, 
and so forth. 

If the Forest Admii»‘‘itration and the owner cannot agree, 
recourse is to be had to the law of expropriation as indicated in 
Article 4. But the increased value of the land due to works 
executed by the State will not, of course, bo credited to the 
owner. Article '2:1, conveniently rc(|uires, that in any Commune 
wdiere tl\is law is applied, the same forest guard", that have au- 
thority over one class o( land, have the same over all, — the 
p/rimfttres, the lands closed, and the pastures regulated, and 
even the Communal w’oods; so that there is to he no conflict 
ot authority, oflieers of one service (paid by the State) controlling 
everything in the way of forest protection throughout the 
Commune. 

The departmental regulation for carrying out this law, is of 
great interest in itself, hut is neces'^arily too detailed to he easily 
reviewed unless a lengthy study w'cre entered on. 

Thus tlic opening articles describe in great detail the method 
of drawing up pr^jposals few the pibimctres to he taken in hand, 
in case resfora/lon is needed. Then tollows a chapter regarding the 
method of aci^uisition of the lands r(‘(|uived. The seeond ‘ ‘ Titre ” 
gives also minute instructions regarding the determination ot the 
areas which are to be taken merely under protection. 

Chapter II. of this regulation (page 1 10 [August 1SS2] Legis- 
lative part of the Itevnc) may be very useful to oflioers in India 
engaged in forest settlements, where grazing has to be regulated. 

The substance of these rules is eminently good ; every pro- 
ceeding is indeed overloaded witii petty formalities and official 
technicalities, — which have no real advantage ; but this is after 
ttll, a matter which we are never obliged to follow when wo 
wish to find practical hints for our own guidance in India, and 
such formalities are so universal in all French official acts, that 
their omission is least of all to be looked for^ in a matter of this 

L 
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kind where the action of the Government is viewed with some 
jealousy. In France we must remember, a number of Deputies 
are just as jealous of the “sacred rights of the people and just 
as ready to hamper the forest administration by forms, as the 
most Forest-unbelievinfr Collector in India. 

B. P. 


THE FORESTliY OF THE FUTURE. By Dr. HOUGH. 

The now ami only AiiK'ru.m Journal of Forestry 'vvho^o ap- 
pearance >o gladly ’SM‘lcoiii(‘(l in our »laniiary NuiuIkt, a^^ 
the ad^ocate of, and it i- to bo liopc'd, tin* liarbin^in* of For(“'t 
(W^or\anoN in Ain(‘rica. contaiiK'd ino^t appro]>riatoly an ('\- 
cellont pa])(M’ on “TIk' Fon'-tr^ of the Futun^" by Dr. Hou;^di, 
tlic Editor of tin* donrnal. \V(‘ ‘-ay ino-‘l aj)pro])riatoK , a- tli<‘ 
Journal i*' publiJjod a^o^vodly for tbo ])urpo-o of a'-^urino an 
adequate supply of tiinlxT for tin* future. 

The artiol(‘ under re\iew eoniinenei*- \\itii a retro^peet of 
fore^-t history, 'snIucIi -houltl coin iiiee e\eiv iinj»artial ])ei^on, 
of the reckle^'* \\a^t(‘ and dextrin Tnui s\bi(li Inn taktui plaee in 
the for(‘sts ofe’Kun ci\ili«-ed eonntin ; and \\bitli 
on, e'-pecialiy in the eoiint ly lioni Mbicli tlie new papi i- bail-. 
A di‘'t re—in^ account i- ^i\(‘n (J tli(‘ eoudition of the jore-t> 
in Norway, Swedcui, Jtii— ia, and b'inlainl, wliieb -u|)j>l\ -ueb 
a lar^e quantity of timber to the European niark(‘t. Ht're i-. 
an extract. 

“For a hundred miles alontt the (jJlomnion, and it is doubtless the 
same in other livem in Norway, one can -ec in muiimku the i.ipid water 
and the eddies ol tlie stK'inn alive with limlnt, all of wliieh 

had been peeled, and niuclj of it scarcely Iui^om on an average than 
onr telegrapli poles. It is larc tliat a piece is set n iii(>»c than a foot 
in diameter at the smaller end, and many of tliem vve would scarcely 
think of using except fur the poles of b( afTolding.” 

The com lu-ion ;lITi^e(l at that the ‘-upjdy i> bound to diini- 
nisb, is inevitable, -eeing that a coiiNideiMlih* area of forest land 
is in the bands of jirivati* individuals, over wlioin no control 
is exercised. 

It is to lie hoped that tree- of .sy//vs^v.s, and of Abies 

e.cceUa, mea-iiring only ‘-i\ iiielies aeros-. t||(‘ stump, when 70 
years old, are of ran* oeeiirrenee, tor tlii- means an av<*rago 
growth of 23 ring- per inch of radius, a number seldom ex- 
ceeded in India, save Ijy tlie slowest growing woods, such as 
olive and box, whiFt Abies Sm if filana so closely allied to Abies 
(or I^icea) lias, it has been calculated, an av'erago of 

8 rings per inch of nidius, although further observations aro 
required on this jioint. 
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Tlio inforonoo drawn from tlio doploraldo ‘.fato of the foro.sts 
ill Nortliorii Kuro])o, is, tliat Europe will have to iirhuil nK)||p 
lar(i(‘ly u|)on Kortli America a** the years roll on, hut t\» 
author foreshadows a time, and tliat not far distant, when 
Ame rica will not have* suflieiemt timber to sup])ly her own wants, 
if the present nile of coiiMimption is eontiiiu(‘d. The f.irt is, 
hov\e\er, that the (‘onsumptioii of timber is fast iiiere'a^in^ 
o\\in;r chiefly to the* ^reat extension of the* railway sy|tom 
whi(‘h actually '-]>r(‘ael o\e‘r lOo^OOO miU‘s in 18»S2, many rail- 
w:i\s now jxmetratin;^ tin* fore-ts sohdy for tlie jiurpo'^e of 
brill;;!!!;; out timber from place*" liitht*rto inae‘e'<‘s-ible‘, «o that tin* 
ne)te ol’ alarm is >oun(letl none ten) seioii. And now we* re*ach the 
niO"! important jiart of tin* paper, \\ln‘re» re‘me*elial me*asure*s are* 
"ii^j<*"trd fortln‘ future*, tin* autheir taking a" liis text a s(‘nte‘iiee 
Irom a sp(‘(*e‘h e>f ^Ir. 1 )iiiiiie*II, whei "a\s, that to a\oi(i the* im- 
peinlin;: ruin ot‘ the* forests, se'aMinahle* and adt‘epiate me*asures 
must he* take'll to me*et I'uture* want" hy e xti'ii^ive* anel judicious 
]ilaniin;;, ainl hy (‘tfcctual iiu‘a"ure*s tor economizui;; our re- 
inainin;* su[iprn's." 

riant tin* first me»asure j)re)po"e‘el, is then diseu*'s(*d, and an 
eneh'avour imnle to e'lilist the* "vmpathies of tlie owners of the 
land, hy an ajipcal to the'ir pockets. 

We* "heiiild like* the aiitlmr to into more* eletail on this 
matte'r, and to sliow the* American land-e>wne‘r what pe‘rcenta;To 
he! can re'alisi* on hi" e*apital by plantin;;, as wi* tear tin* matln*- 
matical illn"tration ii"e*il, w ill iieit ha\e‘ tin* d(‘"ire‘d e'tt’ee't upon 
the* e'lass whom it is iin)"t impeirtani to e'onvince* ; anel jilantin;; 
l»y }»rival(‘ iudividuals will re*main as rare- in tin* ne‘W, as it is in 
the* old weu’lel. We* are* ;;laei tei iie>tie‘e* In’re a ''i^n ol’ progress 
in Inelia, whe*re the eiwncrs of the* seil an* awake-nin;; to the' im- 
Jiortane'c of Iwnin;; timber eui the*ir own land, a" s|n)\\n hy the 
iiuine‘rous small jilautaiioTi" eif P<tlln'n/lt( .ylssoo^ of eeunpara- 
tively r<*e*e‘nt origin, met with seatti're'el about here and there* in 
tin* SaharanjMir district, and ib>iibtle*s» in otlie'i’s, just as Dr. 
llou^li would like' to see tlieiii s[)rin;; uj> on the olel se*ttle*il farms 
e)f hi s own eo untry. 

Te) ene*e)uraoe» we)iikl-be j)lante*rs, anef to sheiw' tlu'in how 
iij^pareiitly insiirmeiuiitahle elitliciiltie*s can he* overcemic with 
success, an intere*stin;r aevemnt is ;rive‘n e»f the* w'ork of ]>lautin^ 
the* ljan(le*s or Dunes of South-Western Kranee*, the forest*^ tliere 
HOW covering iie‘arly two milliem acres of hiiul, whe*re previenisly 
nothing hut a wretclieel waiste e)xiste»ei. But as meist of emr readers 
are* already ae!epiainte*el with the partie*ulars given, and many liavo 
visiteMl the forest themse*lves, wa* will pass over this part of the 
pajier, and come to where Dr. Hough suggests the* establislimeuit 
ol experiiue*ntal forest stations for ile*termiiiing wdiat mefhoeks 
and what species to employ to insure success in jilantiug. Keep- 
ing in view the backward state of Hylvicalture in America, the 
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measure proposed, if properly carried out, amJ on an extensive 
scale, cannot fail to be of ^r(‘at IxMic'tit to the Forestry ot the 
future, and we hope that Government will lend their aid to the 
enterprise. 

Wo much regret thai no (h*taib have been ^iven re<ijardinp 
the effectual mean^ Ibi econoini/iii^ our remaining supplies, ’ 
w’hich is in our ojunion th(* nio-t important question ot tiny 
relating to the Forc^rv of th(‘ l*iitnr<‘ in the United Stat(‘s, and 
we hope ^oon to se<‘ the Third Koport on Forestry by the author 
where this question has been lis^ais-tnl more fully. 


SIBERIAN FORESTS. 

An interesting work, entitled “Through Siberia,” by H. 
Lansdell, has recently been published by S. Low and Company. 
In it the author states that tigers are found near \ ladivostock, 
which is situated roughly in hmgitude E. and latitude 43° 
N., and that 05 were killed in that district the year before his 
arrival. The Gilyaks, a heathen tribe on tbe lower Amur, are 
afraid of tigers and make idols in their image, but do not at- 
tempt to kill them. 

The author also says, that the skins he saw for sale were not 
so handsomely marked as those of the Bengal tiger, though 
Prejevalsky was of a different opinion. Here is a new region for 
tbe sportsman wearied with Indian shikar ! It is apparently 
easy to get at from Japan, the journey taking 10 or 11 days 
from Yokohama, Yet we should be glad to get some confirm* 
ation of Mr. LansdelUs statements from competent authority, 
as we have never heard of tigers being found north of the Hima- 
layas, though Atkinson does mention them among Mammalia 
found in Siberia. 

The province of Yeneseisk is covered with magnificent forests 
up to the Arctic Circle, and they are principally of pine. In the 
neighbourhood of Krasnoiarsk the pine fiequently rises to 200 
feet in height, but is never more than C feet in diameter at tbe 
base. The larch extends further towards the north, and some* 
times attains to the same height, but its diameter is not greater 
than 4 feet on the surface of the ground. The wood of the 
larch is used for peasants^ houses, and is preferred to any other 
for burning in the tile-kilns. 

Besides these trees, the spruce fir, which differs from the Sibe- 
rian spruce, is highly esteemed for masts, oars, “knees” in ship 
building, and snow shoes. The Scotch fir is in many places 
very abundant. But the tree most esteemed by the Siberian, 
is according to Mr. Lansdell, the cedar, though we are not told 
its botanical name. The Ostjaks use it for buildiDg their Iwge 
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boats, and cut out planks with their axes in exactly the samd 
wasteful manner as the natives of the North-West llimalayaB. , 1 ^ 

The Russian peasant sometimes fells this “cedar tree” for the 
sake of the nuts, and perhaps this slij^ht indication will enable 
bome botanist to tell us what the tree really is. 

Tlie birch is said to be common up to the 70th parallel, and 
still further north the creepin*^ birch is found, with two or 1]|iree 
kinds oi willow. The alder and juniper arc abundant, and canoes 
are made out of the poplar. 

The extremes of temperature at Yeneseisk itself must be rather 
trying — Fahrenheit in June, and 30° below zero in winter. 
The province of Yeneseisk has an area of nearly a million square 
miles, and a populatiou equal to three-fourths that of Liver- 

po >1. 

A. S. 


REPOUT ON FOUEST AOMINISTUATION IN THE 
CENTRAL PROVINCES FOR 1881-82. 

{Continued from December Number), 

Onk more important point of Major DovctoiPs Report still 
remains to be noticed, viz., the subordination since 1877, in cer- 
tain respects and in respect of certain forests, of Forest to District 
Civil Oflieers. 

Tliere were before I S77, as there are still, two classes of Govern- 
ment forests. Prior to the Indian Forest Act of 1878 the one 
class were termed Reserved Fcirests, and were administered 
entirely by Forest Oflieers; the other class consisted of Unre- 
served Forests, and were under the exclusive control of the Deputy 
Commissioners, althou<;li the revenue yielded by them was cre- 
dited to the head of Forints. These Unreserved Forests com- 
prised all the lands which remained in the hands of Government 
after the late settlement, and which were not yet declared Re- 
served Foiests. The enormous area they covered (about half the 
total area of the Province**) and the unsuitableness for forest cul- 
ture of a very large proportion of it not only justified but necea* 
sitated their being placed under the Civil Officers. 

No rights of any kind existed in either class of forests, and 
whenever the value or importance of any portion of the Unre- 
served Forests was proved, it was constituted a Reserve on a 
mere administrative order of tho Chief Commissioner. 

Now came the Indian Forest Act of 1878, which prescribed 
a long, expensive and cumbrous procedure for constituting 
Reserved Forests. Had the former Unreserved Forests not been 
declared Beserved Forests under Chapter IV. of the Act^ then. 
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whenever it was resolved to reserve any portion of them^ it 
would have been necessary to set in motion tliat procedure, 
which would not only have brought with it all its cosily delays 
and its troop of greedy official underlings but would also have 
revived all the claims of private people to rights, &c., that had 
Tbeen set at rest by the late regular settlement already referred 
to. Accordingly the Lhireserved Forests of the old Act W'ere 
declared to be lleseived Forests under the new one. 

But it was evident tliat Ihe reservation of those forests only 
changed their legal position. From an administrative point of 
view they eould not but remain on the same footing as before. 
Hence the distinction into First Class Reserves, or those man- 
aged as Reserved Forests in the strict sense of the term, and 
Second Class Reserves, which were originally the Unreserved 
Forests. 

The management of the Unreserved Forests not having been 
considered satisfactory, it w’as resolved in 1877 to place them 
under Foresu Officers acting under the direct orders of the De- 
puty Commissioners. The Foie.^t Divisions were .accordingly 
reconstituted so as to give each of the principal civil districts 
a superior Forest Officer, having his head-quarters .at the chief 
town of the district. These Forest Officers h.id also charge of 
the Reserved Forests, which they managed under the imme- 
diate control of the Conservator. 

We believ'c that it was proposed to place the Reserved Forests 
also under the Civil Officers in tiie same manner as tin* Unre- 
served Forests were, thus copying the system !iln‘a(ly prevailing 
in the Bombay Presidency, and which has recently Ix'cu adojitcd 
in Assam, the N.-W. Provinces and Oudh iiiid Madras. But 
Mr. Morris took the more statesmanlike view of the qiiei^tion, 
and refused in the most emphatic manner to admit the Civil 
Officers to a share in the administration of those forest.s. It was 
not the management of these forests by J'orcst Oflieers directly 
which was found w^anting, but of the Unreserved Forests by 
Civil Officers alone. 

When in 1S7S the Indian Forest Act came into force, the 
change of nomenclature was unacc(»mpanied by any administra- 
tive change. 

The reorganisation of 1877 was admirable. The old antagon- 
ism between Civil and Forest Officers was bound by it to 
become a thing of the past. The Forest Officer, who was for- 
merly regarded as a mere interloper and an enemy of local and 
present interests, now became a recognised factor in the admi- 
nistration of the district; while the Civil Officer was, with 
scarcely a single exception, only too glad to receive the con- 
stant professional advice and aid of his Forest Assistant, and to 
be relieved from the immediate administration of his forests. 
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Everything was calculated to ensure success^ except a few- 
minor details which could not obviously be foreseen and providcll 
for at the outset, but which has endangered the permanence of 
the new system. It would be a million pities if that system 
should be radically changed or abolished, and it is, thertjfoie, 
w’ell to speak out plainly. 


As was to be expected in starting an entirely new policy, arly 
the general lines could be laid down by high authority. The 
regulation of minor details it was necessary to leave to time and 
experience. AVhenever any hitch occurred, it was the business 
of the Departmental Heads to bring it to the notice of the Chief 
Commissioner, who would piovide thereon a remedy. 


The first result was that some of the Deputy Commissioners, 
jealous of preserving to themselves their old hukumat intact, at 
once prescribed all the minor lines which were to guide their 
Forest As^istants. Although thcM* Assistants had the entire direct 
administration of the Unre^erved Forests, and the control of their 
establibhrnents handed over to them, }et they could not even 
transfer, ranch less punish (»r dismiss, a temporary cliaprassi on 
Rs. 5 without previously obtaining the permission of the Civil 
Officer. In other words, here were genllemcm of long experience 
and acknowledged tact, who had for years sueeessfully adminis- 
tered large lorest divisions extending over three or four civil 
districts, told that they could not be trusted on their own res- 
])onsil)ility to transfer the meanest underling from one chowki 
to the next. And all this in face of Section 4-7 of the Forest 
Department Code. 


This was not the way to erealo or maintain a good under- 
standing between the Forest Oflieerand his Civil Chief, especially 
when the former was in many ca*!es of the same age as the latter, 
and liad sueeessfully perlormed highly responsible public duties 
during a much longer period. It was not, therefore, surprising 
that relations became strained from the very commencement. 
The fact seem.s ridiculously impossible, yet at least one Deputy 
Commissioner was silly enough to prescribe for his Forest OiKcer 
the mimber of times and the days of the week on which a 
nursery ought to be watered and weeded ! 

We need not, therefore, be surprised to find the Conservator 
writing of the system that it is a peculiar arrangement which 
cannot be regarded as altogether satisfactory, and it is one that 
will have to be reconsidered at no distant period.'^ 

But he has unfortunately failed to seize the real causes which 
make the system appear to him unsatisfactory. The system 
itself is perfect ; it is the manner in which it is worked that is 
at fault, and nothing is easier than to have the relations between 
the Civil District Officer and his Forest Assistant further defined 
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by the highest authority of the Province. It is greatly to be 
wished that Mr. Morris could do this before be retires from 
office, and thus set up on an imperishable basis the admirable 
policy, which he, together with Dr. Brandis, inaugurated 5 years 
ago, and which his own firmness and watchful care has made to 
yield results favorable beyond expectation. 

To subordinate the Forest Officer to the Deputy Commissioner 
also in matters relating to the First Class Reserves would be, as 
has been ably remarked in the Pioneer of 1st December last, to 
“ reduce him to a mere subordinate machine charged with carry- 
ing out the orders of tlie Collecfcor.^’ Such a state of existence 
would kill all energy, and would dispirit a man of the most 
indomitable will and perseverance and of the most complete 
self-devotion, who loved his forests and his work. A good man 
does good work in proportion to the amount of trust and respon- 
sibility reposed in him. Tell him that during his whole Indian 
career he is always to lemain a mere machine (unless, indeed, 
he has the exceptional luck to become the ]>rovin(*ial head of his 
Department), and you ruin his effieieney for ever. Siiecessful 
organisers of largo private undertakings understand this tho- 
roughly well, and they know how to entrust their subordinates 
with the full responsibilities of their respective offices. Indeed 
this principle is so admittedly obvious a truism, that the Con- 
servator's remarks have the appearance of being blindly inspired 
by the ideas of the Government of India given in exteneo in 
their Review of Forest Administration during IbSO-Sl. 

The Conservator makes no attempt to justify his new opinions 
with arguments drawn from the way in which the system he 
condemns has worked during the past 5 yvars. Indeed he brings 
forward no arguments at all, and contentB himself only with 
apriori statements. He aoknowledgos that the Hy.stem has yielded 
satisfactory results, and yet almost in the very same breath 
recommends its being radi<*ally changed. 

What is it then that he finds fault with ? The api)lication of 
one method of control for the F’irst Class Reserves and another 
for those of the Second Class. He would have the same method 
for both classes. But why ? Because, to give his own words, 
“it would be an uncalled-for diversity of system to have, of 
forests of equal importance, part administered direct by the 
Conservator and part through the District Officers.'' Bat ar<^ 
the Second Class Reserves equal importance with those of the 
First Class ? To say so would be completely to ignore the cir- 
cumstances of the case. These circumstances wo have already 
explained. The Conservator himself must answer No, and does 
say No (without perhaps being aware of it) in paras. 7-9 of his 
Report. 

The fallacy in the Conservator's reasoning lies in his tacitly 
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assatning that a Second Class Reserve must always remain a 
Second Class Reserve, and that such a fon^t, when its permll* 
iient maintenance and reservation are officially decided upou^ 
does not ijpio facto become a First Class Reserve. 

We cannot better close this discussion than by quotin<^ the 
very forcible observations of the Chief Commissioner on this in- 
teresting and extremely important subject. After saying t|^at 
he '' hardly understands'^ how the Conservator arrives at his ex- 
traordinary conclusion, he adds 

The system has, in his opinion, worked exceedingly well. There 
has been little or no friction : even at first starting there was but 
little friction ; and tbst little has now disappeared. The District 
DtlictT has had the advantage of the professional skill of the Forest 
OflietT in arranging for the management of Second Class Reserves ; 
and the results in ninny districts have been signally good. Syste- 
niatie iiianagenient hiis been introduced ; and revenue has increased. 
On the other liand, the Forest Officer has had his hands strengthened 
in the management of his own First Class Reserves. It is quite 
true that when the permanent reserves that it may be found neces- 
sary to makitain have been separately demarcated, the qaestion of 
placing such of them as are now managed by District Ofiicers under 
the Forest Department will arise. It will probably be found expe- 
dient to place all permanent reserves under the department. But 
that wdl not be any subversion of the system now in force. It will 
be but the transfer of some Second Class Reserve areas into the First 
Class. The great object of maintaining the present close connection 
between the l)istrict and the Forest Officer is not only that the skill 
of the latter may be at the disposal of the former, but also that the 
present rp(|uirement8 and convenience of the people may be as fully 
as possible considered in deciding all questions of forest conservancy. 
The advantage of this has been noticed by the Chief Commissioner 
over and over again since the present system was introduced. 

“ In this connection the Chief Commissioner recognizes fully what 
has been already done in the way of extending the Fir<it Class Re- 
serves. He desires that this work should receive your special atten- 
tion. The Government of India has clearly laid down, in respect to 
the future treatment of the Second Class Reserves, that ^ the first and 
^ most important step is to select the more valuable parts of the areas, 

* especially in the vicinity of towns, large villages and other centres 
‘ of consumption, and to treat them as First Class Reserves, while 

* tlie remainder will yield chiefly pasture and fuel.’ This is a matter 
the importance of which to the future interests of the country cannot 
easily bo overrated. It is a matter which can, in the opinion of the 
Chief Commissioner, best be disposed of under the existing system of 
co-operation between District and Forest Officers.” 

M^or Doveton will forgive us if we have been occasionally 
severe or uncompromising in our remarks on his very able and 
singalply inteiesting lUporh Id his high and authoritative 
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position of Conservator ho has attempted to lay down lines of 
policy that are either subversive of the ^reai principles of Forest 
Economy, or are, to say the least, retrogressive and worthy only 
of the early days of Forest (/onservancy in India. To allow 
such mischievous ideas emanating from so high a quarter to pass 
unquestioned would have been a dereliction of duty. We have 
endeavoured to combat them to the best ot our ability within the 
limits which a non-olficial journal allows us. 

But if we have been prone to censure where censure is due, 
we cannot praise too highly the energy, perseverance and single- 
ness of purpose which has made by far the poorest and most 
sparsely populated province of India a model as regards the ad- 
ministration of its forests. Those forests are^rapidly increasing 
in value, thanks to the very saving spirit in which they have been 
and are worked, and to the remarkably efficient protection which 
they receive. Within the last ten jears the gross revenue has 
increased from 5i to 10 lakhs, and the net revenue from 2 J to 5 
lakhs. These few figures speak volumes, and make the Central 
Provinces compare very favorably indeed with the immeasurably 
richer and more densely populated provinces of Northern India, 
excluding Assam. But the credit of such remarkable results is 
due not only to the Departmental Chief, hut also in an ecjual 
measure to the patience, skill, indu.stry and unsparing devotion 
of the Divisional and Sub-divisional Officers, who form a body 
of men whom any Conservator ought to be proud to have under 
hia orders. 


‘‘ MAN AND NATURE.” 

Extracts from, G. P. Maiish, with some notes on Forests and 

BainfalL in Madras, A. J. Stuakt, published at Madras by 

Messrs, Jligginhoiham Co. 

Me. Grant Duff has obtained permission from Mr. Marsh for 
Mr. Stuart to publish these extracts, togeth(T with some addi- 
tional notes which have never befon* aj)peared in print. To 
these is appended a memo, by Mr. Stuart, on the forests and 
rainfall in the Madras Presidency, and the work concludes with 
M. Boppe^s report of the visit to the English and Scotch forests 
by professors and students of the Nancy Forest School. 

To those who have not read Marsh’s Man and Nature,” or 
considered seriously the great physical changes human agency 
has eflfected on the surface of the earth in the older continentSi 
and which are rapidly being felt in America and Australia, these 
extracts will offer a wide field for reflection. After disoussiog 
the uncertainty of meteorological data, the author proceeds to 
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the mechanical effecta produced by man on the cartVs surface^ 
and the importance and possibility of physical restoration. 
stability ot Nature, except when shattered by pjeoloi^ical cotl- 
vulsions, and even then she sets herscll at once to repair the 
superfuMal damage, is strongly portrayed. 

In new countries, the natural inclination of the ground, the 
soli-formed slopes and levels arc generally such as best scciue the 
stability ot the soil. Such was North Aineiica ut the commence- 
ment of the 17lh century when the soil, with insignilieant 
cxceptbuiM, was cov<*red with forests; and the narrow tiehls 
abandoned by the Indian in eonseqiicnce of war, or the exhaus- 
tion of the beasts of the chase, speedily returned by a suceession 
of berbaee.ms, arborescent, and arborial growth, to their original 
state, iiveu a singh* generation sufficed to restore them almost * 
to tlieir primitive luxuriance of forest vegetation, and as the 
older trees decayed and fell, they were succeeded by new shoots 
or seedlings, so that from century to century, no perceptible 
change seems to have occurred iii the wood, except the slow 
spt)iitaneou8 succession of crops. This succession involved no 
interreptiou of growth and hut little break in the “ boundless 
continuity of shade, for in the husbandry of nature there are 
no fallows. 

The only destructive natural causes to these vast forests was 
the action of beavers and fallen trees in producing bogs, and 
of smaller animals, imseots, and birds in destroying wood; and 
Mr. Marsh states, that not many years ago the pines on thousands 
of acres in North Carolina witc destroyed by insects not known 
t3 have ever done serious injury to the tree before, and thus 
there is good reason to conclude that the wanton destruction of 
insect! verous birds and other causes have greatly encouraged the 
multiplication of insects. Birds are said to damage trees by 
feeding on their terminal buds, but the mischief they do is 
not extensive, and is not to be mentioneu as compared to their 
services. To restore these disturhe*! harmonies in lands laid 
waste by human improvidence, we must aid Nature to re-clothe 
the mountain slopes with forests and vegetable mould, and 
thereby restore the fountains she provided to water them, and 
to check the devastating fury of torrents, and to bring back the 
surface drainage to its primitive narrow channels, and to dry 
deadly morasses by opening the natural sluices which have been 
choked up. 

The destructiveness of man is enlarged on in considerable 
detail, and we are told that wherever he plants his foot the 
harmonies of Nature are turned to discords ; but Mr. Marsh will 
hardly carry us with him when he states that “ Nature is wholly 
impotent against his energies,^* for with Nature centuries are but 
as moinentei and after man has exerted all his destructive powers 
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and produced a desert^ Nature by his forcible exclusion will 
be enabled in time to recover her normal condition. 

The charges against man may be summarised as follows : — 

Destruction of mountain and hill forests, and consequent 
breaking up of mountain reservoirs^ neglect of tanks and canals 
of irrigation. 

Failure to protect the birds which prey on the insects most 
destructive to his own harvests. In certain countries, where 
precipitation is equally distributed through the seasons, so that 
there are neither t^irrential rains nor parching droughts; and 
if, further, the general inclination of the ground be moderate^ 
so that there is little danger of the degradation of the soil 
in consequence of the removal of forest, the natural surface of 
the earth may be considered as permanent. These conditions 
are met with in Ireland, in a great part of England, in extensive 
districts in Germany and France, in the valley of the Mississippi, 
and other parts of America and in Africa. 

Destructive changes are most frequent in mountainous coun- 
tries, and where the year is divided into a wet and dry period, 
as is the case throughout a great part of the Ottoman empire, 
and other countries bordering on the Mediterranean. In those 
countries snow accumulates on the summits of the mountains 
for many months in succession, and is frequently dissolved by a 
single thaw, and if the sheltering forest has been destroyed, 
the torrents thus sent down are seas of mud and rolling stones, 
which lay waste and bury beneath them immense areas ojf 
land formerly cultnrable, until the wholesale destruction of forest 
on the mountain sides, had exposed it to devastation. 

Several pages are devoted to an account of the assistance 
birds afford to vegetation, and to their ruthless extirpation in 
different countries. In the Isle of Bourbon for instance, a price 
was set on the head of the martin ; it disappeiged and grass- 
hoppers took possession of the island, destroying all the crops. 
The reaction against the game laws in France is said to have 
produced wholesale destruction of small birds after the Revolu- 
tion, and the dearness of animal food on the Continent of 
Europe has stimulated the destructive passions of the fowler^ 
so that, in a province of Tuscany, containing less than 2,000 
square miles, nearly 300,000 thrushes and other small birds are 
annually brought to the market. This wanton socrifice of mil- 
lions of small birds, which are of no real value as food, bnt which 
fight for us against the legions of insects, should be stopped by 
all intelligent Governments. 

The habitable earth was origigally wooded, and provided 4NI* 
emption from defect and excess of moisture, from ievem 
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and from depredations of man^ and browsing quadrupeds, could 
be secured, would doubtless return to its original condition. 

The constant struggle for existence between wild animals pre- 
vents the undue preponderance of those which might be injurious 
to vegetation, but the damage done by domestic animals is 
enormous. Of these the goat and the camel arc certainly the 
worst. The hard palate and tongue and strong teeth and jaws 
ot the latter enable him to break o(F tough and thorny brinches 
as thick as the finger, and thus the hungry camels o( the Be- 
douin arrest the 8j)read of vegetation from the neighbourhood 
of the springs and winter water-courses in the desert. As regards 
goats, it is stated that they have extirpated sandal wood on the 
island of Juan f'ernandez, and destroyed large areas of forests 
111 bt. Helena. 

The Uhcs of trees as a shelter from the wind are enlarged on, 
and we read that owing to forest clearings in the Ceveunes, 
the cultivation of the olive has been largely abandoned, and 
that of the orange is now only carried on at a few sheltered 
points on the coast. 

As to the influence of forest on temperature, investigators 
differ much, but the following is the substance ot BecquerePs re- 
marks on this subject 

'*1. Forests shelter the ground against solar irradiation and 
maintain a greater humidity. 

II. They produce trauspiratiuii by the leaves. 

" III. They multiply the surfaces which are cooled by ra- 
diatiou.^' 

In this way in tropical countries the mean temperature is 
raised, and it is highly probable that the same effect takes place 
in the temperate zones. 

Mr. Marsh has no doubt that if the vast desert of the Sahara 
were to become wooded the sands would cease to be heated, as 
at present, the mean temperature being Fahr. But this 
might react on the climate of Western Europe, where the severity 
of the winters is softened by the warm currents of air from the 
south. M. Boussingault determined by careful observatiou that 
the mean temperature of cleared land in the tropics is a little 
less than 2^ Fahr. above that of the forest. 

Regarding the influence of forests on the humidity of the 
air and earth, Mr. Marsh has a good deal to say. A lar^ propor- 
tion of precipitation is intercepted and restored to the atmos- 
phere by trees, and the larger rain drops are broken up by them, 
and strike the ground with less force, or are even dispersed into 
vapour without reaching it The forest as a screen prevents 
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the sun^fi rays reaching the earth and thus reduces evaporation, 
and as a mechanical obstruction impedes the passage of air cur- 
rents, which are well known to be the most eflicient agents in 
promoting evaporation and the resulting refrigeration. 

The vegetable mould under the forest carpets the ground with 
a spongy covering, which drink> up the rains and melting snows, 
that would otherwise flow rapidly over tlie surface, and slowly 
gives out the moisture thus imbibed, whilst the roots conduct the 
water along their surface to the lower depths of the strata. 

Several examples arc given of the influence of forests on rain- 
fall : thus in Malta, where the woods were cleared for the growth 
of cotton, in October ISU, not a drop of rain had fallen for 
three yearr, whilst in Egypt and St. I lehma, 'forest plantations 
have been followed by a largely inercased rainfall. Thus it is 
stated that the va«t. plantations of Mehcmet Ali and Ibrahim 
Pasha in Egypt have ejo changed the climate of Lower Egypt, 
that whereas formerly it so seldom rained that grain was kept 
on the roofs in Alexandria without any cr)vering, at present a 
good deal of rain falls in November, December, and January. 

In spite of these facts, however, the effect of forest on precipita- 
tion is said to be not entirely free from doubt, and it cannot 
positively be affirmed that the total annual quantity of rain is 
diminished or increased by the destruction of the woods. Mr. 
Marsh however asserts that it is certain that forests maintain a 
more uniform degree of humidity in the atmosphere, than is ob- 
served on cleared grounds, and it is hardly less certain that they 
promote the frequency of showers. 

The general functions of forests are summarized as follows, 
that in countries where a due proportion of soil is devoted to the 
growth of judiciously distributed forests, natural destructive 
tendencies of all sorts are arrested or compensated for, and man, 
bird, beast, fish and vegetable alike find a constant uniformity 
of condition, most favorable to the regular and harmonious 
co-existence of them ali. 

In considering the due proportion of woodland, it is stated 
that in Europe and America, it is probable that from 20 to 25 
per cent, of well wooded surface is indispensable for the main- 
tenance of normal physical conditions, and for the anpply of 
material essential to every branch of human iodostry* 

Regarding this matter, he continues, that there is probablv 
no country, and few large farms even, where at least one-fourth 
of the soil is not so unproductive, that as pasture or plough land it 
would yield less pecuniary return than a thrifty woo^ and in 
such cases he considers it a jilain dictate of sound economy that 
the wood should be substituted for the field. 
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Taking the proportions of woodlands in diiTorent Eiirc|:^ati 
countries as calculated by Hentzseh in 1^02, Norway heads 4he 
list with 06 per cent., whilst Spain, Denmark, Great Brita^ 
and Portugal have each less than 0 per cent. 

Owing to her insular position, and her wealth, England is 
enabled to import an immenfe quantity of timber, whilst the 
character of her soil, suilace, and climate, renders forests less 
importance as a physical agent than in Spain and Portugal, 
where a large extent of forest is an almost indispensable means 
of industrial progress. 

Touching upon grazing dilTiculties and forest fires, be enlarges 
on the destructive action of torrents, especially in the South of ♦ 
France, where the unfortunate passion for clearing has let loose 
the elements of dcstruetion, and where in all the mountain dis- 
tricts formerly remarkable for their fiircsts, a large and progres- 
sive diminution in the population has set in ; whilst in Italy it is 
stated that four-tenths of the .area of the Ligurian provinces 
have been washed away by the felling of the woods. 

Th'> extnicls close with a very interesting chapter on irriga- 
tion and hill terracing, in wliicli tlic present desert eondition of 
Palestine is said to be due to the neglect of the reservoirs hewn 
in the rooks to retain the winter waters, and the terraces on tho 
declivities. As long as these were in good order, the fertility of 
Palestine was unsurpassed, but when through inis-government 
and war, these works were neglected, there was no longer water 
for irrigation in summer, and the rains of winter soon washed 
away most of the thin layer of earth upon the rocks, and Pales- 
tine was reduced almost to the condition of a desert. 

Regarding the amount of water diverted in difTerent countries 
for purposes of irrigation, it is said that in Lombardy n quantity 
of water equal to the total delivery of the Seine is diverted from 
the Po for irrigation, and that one-fifth of the delivery of the 
Nile is similarly used in Egypt. 

Excessive irrigation is productive of’ malaria, and infiltration 
from the higher fields in rice lauds, frequently extends through 
neighbouring grounds to a distance of six miles, and renders the 
land only suitable for growing rice, and thus the mischief is a 
growing one, as it is stated that not only does the population 
decrease where rice is grown, but even the flocks are attacked ; 
thus though the neighbourhood of rice-fields is less pestilential 
in Lombardy and Piedmont than in South Carolina and Geor- 
gia, it is still very insalubrious, whilst in the latter States, though 
the climate is not necessarily unhealthy for the white man, yet 
he can scarcely sleep a single night near the rice-fields without 
being attacked by a dangerous fever. 

The reh soils of India aie then described, and Mr. Marsh is 
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of opinion that irrigation is largely increasing them, as the 
water is drawn from rivers at the seasons when their proportion 
of salts is greatest, and it either sinks into the superficial soil 
carrying with it these saline substances, or is evaporated from 
the surface bearing them upon it. 

I have ventured to quote largclv from Mr. Marsh's notes, 
without using inverted commas, in the hope that readers of the 
Indian Forester" will be induced to read '' Man and Nature" 
at their earliest opportunity . as the first book in the English 
language to impreC<s on Governments the necessity for striving 
to maintain the equilibrium of Nature against the ill-directed 
energies or carelessners of their subjects. 

In the concluding paper by Mr. Stuart on the effects of 
forest on rainfall in India, and coming to the special question 
of the Madras Presidency, we are taken in the month of May 
to the top of one of the rocky ridges in the Madras plains, where, 
in nine cases out of ten, the sole prospect before us is a ** wide 
bare plain exposed naked to the sun's rays, except where a tope 
or a few scattered trees relieve the monotonous uniformity of the 
land." In a word, more than nine-tenths of the total area of 
the Presidency is bare of trees; though from Orrne's history, as 
well as early Collect :r'8 accounts, a very different state of things 
existed in the early part of this century, when quite a consider- 
able area was more or less well wooded. 

This result is, therefore, due to British policy, and though 
Great Britain, half forest, might be anything i)ut a pleasant place 
to live in, yet we agree with Mr. Stuart, that India, half-wooded, 
would be much more agreeable than it is at present. 

The remedies he proposes are fencing, ploughing, and sowing, 
which he maintains would not be costly, though in this we can- 
not follow him, nor hope that forest restoration on a large scale 
can be effected in this way; indeed he admits that a legal provi- 
sion will be necessary to enable Government to take up such 
waste lands, and then doubtless the question of compensation 
will arise, which would materially increasM the expense. But we 
believe that Government has still power over large tracts of 
waste lands in the Presidency, and in that case, we agree with 
Mr. Stuart, that by creating extensive reserves in these lands, 
with well defined boundaries, grazfing can be excluded without 
fencing, and thus by the natural ,grovvth of scrub, assisted by 
plantations, forests can gradually be created, though it will be 
a long process. 

The general question of the effects of forests on rainfall, is 
very fully dealt with, and the orimn of the monsoons and the 
effect of the mountain barrier of the ghfits on the cloud masses 
from the Indian ocean, and Mr. Stuart thinks it most probable that 
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the total rainfall of India foreet-covered would be couBiderably 
greater than if bare. This is, however, a very difficult question, 
and one which has little practical importance, but he has given 
no less than seven good reasons in favor of a large esLtension of 
forests, which we give in his own words. 

(1) * Cooling of temperature. — Forest cools the general temperature 
by protecting the ground from the heat of the sun. Half the area of 
tlie Presidency was therefore cooler, let us say, in the 10th century 
than it now is, and to this extent the total climate must have been 
less liable to extreme heat. 

(2) . Increased svpplt/ in springs, — Forest prevents in several ways 
the rapid flowing off the soil of water in heavy rain, both by j^irevent- 
ing the rain from reaching the ground directly, and by accumulating 
under the trees a mass of decayed leaves and vegetation which absorbs 
moisture like a sponge. Instead, therefore, of flowing rapidly off the 
bare fields into the streams, the rivers, and the sen, more of it soaks 
into the ground and keeps up the supply in springs and wells, and 
generally in the strata immediately below the surface. 

We must suppose, therefore, that springs were more abundant, and 
wells more plentifully supplied with water and at less difficult levels 
in the lOtli century than tiicy are now. 

(3) . Evaporation diminished. prevent the rapid evapora- 
tion of the rapi after it has fallen. Compare an acre of ground soak- 
ed with heavy rain, but exposed to a tropical sun with an equal area 
shaded by trees. In the 10th century 1 am, I think, at liberty to 
conclude that the fallen rain was less rapidly removed from half of the 
soil by evaporation than it now is, that a larger quantity from this 
cause remained to fliid its way lower down into the earth and as before 
to replenish the springs and wells. 

(4) . Protection from wind. — Forests protect from and break the 
force of the wind. The furious hot winds loaded with sand or dust 
are one of the annoyances of life in certain seasons now, a fairly dis- 
tributed proportion of half the area of the country covered with woods, 
and there is no reason to suppose it was not fairly distributed, must 
Lave given the 10th century inhabitants of this Presidency uo dight 
advantage in point of comfort by protection from hot winds. 

(5) . Preservatim of wild birds, — Forests supply safe retreats and 
building places for birds, as well as food when the crops are off the 
ground, and when insect life in the fields is either dead, or dormant 
out of reach. The birds thus protected prevent the plague of cater- 
pillars and locusts, by which much damage is often caused in these 
days to the husbandman’s (frops. In the 10th century this source of 
loss, often of ruin, must have been absent, one natural difficulty the 
less to contend against. 

(6) . Supply of timber and /retrond.— Forests snpply timber and 
firewood cheaply and abundantly. These are both scarce and dear 
*iow. The 10th century ryot had opportunities such as are now nn- 
hnown of building substantial houses, farm buildings, &o., at small 
cost, the Bajahs and rich merchants their extensive residences, or 
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palaces. While there was then no reason for or object in depriring 
the land of the natnral restorer of its fertility, the manure of the 
cattle. All arts dependant upon fire, as iron smelting, brick-making, 
lime-bnming, pottery, glass manufacture, &c., must hare had a 
’Chance such as in these days of prohibitive cost of fnel makes it no 
vronder that the palmy days (such as they were) of the Indian arts 
are gone by. 

(7). Impraved ailtivation , — A larger supply of water and of 
manure would again produce a better system of cultivation, and im- 
proved species of the crops cultivated; if to this we add the concentra- 
tion of cultivating skill and labour upon the better lands of tho 
c&nntcj, we shall sec additional reasons for thinking the lOthcentnry 
inhahiiant better off than we arc. 


ARBOIIICULTURE IN THE “ INDIAN AGRICUL- 
TUKIST.” 

It is soinotimo since wc have seen a copy of the “ Indian 
Agriculturist,” hut the January NuiuImt Iijh ill'll reached us, 
and under the liead Arboriculture, w (3 lind a long jmjx'r on 
Indian trees suitable for plantations continued from jircvious 
months. Hoping to find some original information, wo have 
perused this paper, and though tli(‘ account of tlie babul in- 
t(‘resting, there i.^ much that is worthI(‘Ss, and we witl give a f(‘w 
extracts in the hope that they may draw the attention of the 
Editor of the ^‘Indian Agriculturi^t ” to llie imf>rov(*nu‘nt of his 
Arhoriciiltural columns ; for such matter as this should not bo 
circulated without revision, and can only do liann to unsus[)ici- 
ous readers. 

The trees are arranged in botanical order, and wc liavo first 
the LeguminosfP, among which wo find notices of tho babul, 
sissu, dhak, khair and other trei'S. 

Tho babul is said to bo ^^arhiiscula not arbor, barely exceeding 
80 feet in height, with a trunk free from boughs of 40 or more 
feet according to its position, and girth of maturity of 10 or 12 
feet near the ground.” 

One would have thought a tree of these dimensions might bo 
classed as arbor, but in Brandis’ Flora it is stated that the babul 
does not exceed 50-80 feet in height, and is generally a small 
troe, thoufrh not a slirub, as arlmi^cida woul.l perhaps imply. 
Tho following extract w valuable, and if tho writer of these 
papers w'oiild stick to facts known to himself, and not enter 
conjectures or hearsay stories of trees of which he has no per- 
sonal experience, we should have nothing but praise for his 

“ The babul is one of the hardiest of all timber trees we have in the 
plains. I have raised it veiy successfully on poor landy ooU near ihe 
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Gtimti at Lucknow, and have found it growing on very high, hot, dry 
plains of many parts of India where other timber trees would be nipped 
in the infant stage and fail in after growth, and in moist laud uear the 
foot of the Himalayan mountains where babul fares far better, grow- 
ing very rapidly, and presenting a healthy appearance. Some babul 
trees, 15 or IG years old, are still allowed to grow on the moist land 
near the Barju, which have attained the height of 40 feet and 4 feet 
girth in this brief space of time. I say ‘allowed,’ because the 
natives cut down babul at a much earlier age, hardly allowing 10 or 
12 years’ growth. At Lucknow two small babul plantations of about 
a quarter acre each, situated on the south bank of the Gumti, near 
the Oudh and Boliilkhond Railway line, are doing famously on sandy 
soil, having clayey sub-soil, notwithstanding the yearly rise of the 
river during the rains, which keeps three or four feet of the lower 
trunk buried under water for three or more days, without any injurious 
effect whatever on the trees. It is therefore clear babul will grow, 
because it is very hardy, on dry and high land and in the hottest 
part of India, but it prefers wet land and a humid climate, where it 
will grow to the best advantage. We have patches of land J, i, 
and in rare instances and localities one acre planted with babul, but 
fail to find hundreds and thousands of acres in one place planted with 
this really valuable tree. And then even these patches are denuded 
of the saplings after the 10th or 12lh year. It is not understood 
why babul should not receive the universal appreciation in India due 
to it, when we know that its heart-wood ranks with shtsham^ but of 
a deeper colour, capable of receiving the highest polish, very strong, 
tenacious, durable, free from attacks of insects, withstanding decay 
under water, and not splitting under the strongest Indian sun ; hence, 
in every way suitable for beams, rafters, doors and door-posts, furni- 
ture, cart and carriage wheels, well curbs of very superior order, 
farm implements of all kinds where wood is applicable, and for boat- 
building. This tree recommends itself also in the habits of growth 
of its roots; babul roots do not stretch sideways, but stretches 
straight down into the sub-soil in the longitudinal direction, which 
accounts for its being so very hardy, and requiring no care after the 
first five years’ growth. During the Grst 40 years of its life babul 
grows very vigorously and attains its maximum height ; it has then 
very little heart-wood, but mostly sap-wood of white colour. This 
sap-wood is far more durable and free from attacks of insects than 
many other sap-woods 1 know of. For this reason, and the short 
duration in which it is formed, the natives of India cut babul down 
and use the kacha paka wood.” 

Tho following does not agroo with Brandis’ Forest Flora,” 
page 182 , where it is said that the babul or kikar is not long 
lived, and old trees are generally hollow: — 

** After the maximum height is attained tho growth of the tree is 
confined to the expansion of its trunk, in the formation of the heart- 
wood— very slow process, because solid, extending from 5 to 700 
years, when the tree attains the maximum siae and quantity of heart- 
wood,” 

Tho romainder is good. 
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habit of the upper axis of babul is Very branching and wide> 
spreading, requiring to be checked by close planting, gradually 
rooting up the surplus trees as the permanent trees advance in height. 
The bark and pods of babul contain tannin. Goats are very fond of 
browsing on the tender branches and leaves, also the camels ; the 
babul forest, therefore, in the infant stage, should be guarded from 
the depredations of these and oil* or animals. The seed should be 
sown in Juno or July.” 

Tho writer is not so siK'oe.-^ful in his account of the sissu, as 
our readers will see from tiic tol lowing : — 

Dalhergia sissu (Roxb.) ; U. stssu or skisham ; the Indian ma- 
hogan>. — Undoubtedly tliis tree is very valuable. In the forest 
it is pretty lofty, attaining the maximum height of 200 feet. The 
sap-wood of sissu is valuable only for fuel, and for no other use ; 
but the heart-wood, henry, of deep brownish colour, strong, close- 
grained, tenacious, and finely laminated, is valuable for buildings, 
carriages, furniture, boats, farm implemcuts, and various otlier things. 
Large forests of sissu wore found in the northern part cf Oudh and 
N.-W. Provinces, especially in the Bahraich district, which was once 
famous for sissu wood, and has not altogether lost it yet, although 
the mature trees and forests arc mostly gone, and used up without 
the precaution of planting new ones. At tho present time mature 
sissu is very rare, existing in out-of-the-way and unfrequented loca- 
lities. Large numbers of young sissu trees are to bo met with on 
road-sidos, in all districts of Oudh, and iii some of the roads adjoin- 
ing this province, in the N.-W. Provinces, planted within the last 40 
years , but I have nowhere observed sissu forests formed, whether in 
Oudh or in the N.-W. Provinces and other parts of India. Tho 
sissu tree grows fast enough in height, but iu girth and formation 
and concentration of heart-wood it is very slow. Some shishams, 
at Lucknow, planted 40 years ago when Oudh was under the nativo 
rule, have not attained the diameter in the stem of more than 1 8 iochea, 
which, excluding tho sap-wood, would scarcely give heart-wood moro 
than 9 inches diameter. Some shisham trees planted at Sitapur, in 
Oudh, in 1859, 24 years ago, have not attained a girth of more than 4 
feet, but arc 60 feet high. Shisham reejuires humid soil of the cal- 
careous order, where it will form flourishing forests. This tree is 
raised from seed sown in June or July, for which purpose seed should 
be gathered in its maturing season— February to March. 

We thought the tun was tho Indian mahogany, and have never 
heard of a sissu tree 200 foot in height, and tho term prett^f lofty 
applied to such a height is quite inappropriate. Hissu planting 
is being steadily carried on in Oudh and in tho Punjab by tho 
Forest Department, and iho indigenous forests of sissu are 
probably as extensive as they have been for ages, as they only 
extend along low-lying lands by the Inmks of tlu^ northern tributa- 
nos of the Ganges and Brahmaputra, extending from the Jumna 
to tho Monass river in Assam. Calcareous soilis not found any- 
where on such alluvial land, where tho sub-soil is sand and 
shingle or boulders. It may grow slowly in girth under un- 
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favorable circiunstances in Ondh, but in Assam grows very 
rapidly, to a considerable girth, and even in the Punjab attains a 
diameter of 4^ feet in 30 years, a very fairly rai)id growth 
indeed. 

The following short notice is given of the khair, one of the 
widest distributed forest trees of India and Burmah ; — 

Acacia catechu (Drary) ; II. khair or hatha , — A middle-sized tree, 40 
feet high, found growing on the outskirts of the Lower Himalayas. 
The khair tree is nowhere cultivated, but is found exclusively in the 
forests. With the natives of India it is one of the most valuable 
trees, on account of the dry extract {khair or hatha'), whence the native 
names of the tree, eaten by them with the leaves of Chavica betle, 
in dyeing, and in medicine as an astringent. The extract is obtained 
by boiling chips of the heart-wood of this tree, and reducing and 
drying the extract. For economic purposes this acacia might be grown 
in northern parts of Upper India. When matnro the khair forest 
will yield a handsome profit to the owner. Except for the extract 
and as fuel, the wood of this tree is not valuable for any other use. 

The last sentence is extremely inaccurate, as khair wood is 
very hard, durable, and takes a fine polish, and is used for a 
multitude of purposes, especially sugarcane crushers, and 
house-posts. 

Cedrela ioma not taona (Roxb.) ; H. foon.— The Indian cedar. It 
is not known how this tree came to be called Singapore cedar. It 
grows wild in the Bahraich district in Oudh within a radius of 40 — 
45 miles south of the Himalayan mountains, ascending up to 8,000 
feet in these mountains. In open localities, growing alone, the tun 
tree is very umbrageous and well suited for roadsides. But it will not 
grow everywhere. It requires a humid climate, and moist and friable 
soil, where it will grow into a majestic tree with deep green foliage 
very grateful to the sight. Under favourable and undisturbed grow^, 
in the forest, the t5n tree acquires a lofty height and huge girth — 
200 feet high, and near the ground diametrically measuring 6 — 7 feet. 
The slightly aromatic heart-wood has a beautiful light red colour and 
is finely laminated. It is much in request for furniture, doors, win- 
dows, inside of ships and boats of European make. Tdn wood is 
light, very ornamental, but not so durable, because not strong as the 
solid and heavy babul, shisham, and many other first class woods. It 
sells much cheaper than the woods before mentioned, but the large 
quantity of wood of a single tree, in value, exceeds that of these 
woods. Like the babtd, tdn is very branching, and wide-spreading, 
requiring to be checked by close planting, to be gradually thinned out. 
Tdn grows from seed gathered in February to March and sown in 
June or July. The flower of tdn yields yellow dye used in colour in 
cloth, called ba$ante. 

How does our author suppose that the tiiu can support 
a length of stem of 200 feet with a girth of 6 — 7 feet. Tho 
tdn really attains a girth of 15—20 feet and more. Have any 
of our readers notice the tdn troe at altitudes of 8,000 feet ? 
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If tiin is cheaper in some places than sissn or babul, this 
is quite an accident, as of a lar^e consi^meut of specimens 
of Indian woods sent to Messrs. ( ^hurchill and Rims of London, 
it was one of two onlv. sol(^ctod as suitable for the London 
market, as a substitute for niahofruny. 

The teak is thus dealt with- - 

Tectona grandis (Roxb.) ; H.. fiagoriy B, shegoon, — The well kno^n 
teak tree of Burmah. Rlow but very valuable timber, tree of lofty 
stature and huge girth, growing wild in Burmah. Straight as a rod, 
this majestic tree rises more than 200 feet from the ground, with the 
girth of more than 27 feet, growing thousands of years without show> 
ing thi; least sign of diminished vigour in growth. The value of the 
teak tree, as hitherto ascertained, lies in its timber used in shipbuild- 
ing, beams, rafters, doors, door-posts, furniture, railway carriages 
and where plentifully to be had, sleepers also. Seed of teak tree has 
been imported into India from Burmah, and trees raised therefrom, in 
the Botanical Gardens at Calcutta and Saharanpnr, the Agri-llorti- 
cultural Gardens at Calcutta, Lucknow and Ijaliore, the Wingfield 
Park at Lucknow, and various other gardens in India. Those 
planted 25 years ago arc seeding, from which plants have been and 
can be raised; hut the trees ilieinsclves are mere saplings, 40 — GO 
feet high, according to the nature of the soil and humidity of climate 
of the locality where they are growing, but they rarely exceed 
4 feet in girth, which is mostly sap-wood, with hardly an inch 
of heart-wood in the diameter. Teak braves the burning hot winds 
of the Indian plains, but does so at the expense of its growth. 
Lower Bengal, all along the foot of the Himalayan mountains up to 
6,000—8,000 feet above the sea are localities where, besides its 
native habitat, Burmah, teak will ilouribh well. Kaised from seed 
sown in June or July. 

Why is it said only to grow wild in Burmali ? How about tho 
toak of tho Western Ghauts and the Madras Pre.sidoncy and 
Central Provinces ? 

The growth in diameter may bo slow in tho natural forest 
compared with what we get in plantations, as in Assam, whore 
3 feet in girth and 40 feet in height have been attained in 8 or 
9 years, but teak is hy no means a slow-growing tree, and are 
wo to call trees of 40 — 60 feet in height mere saplings ? Again, 
we have 6,000—8,000 feet as in the case of tiin as the limit nf 
teak. In Brandis’ Flora we find 4,000 feet given as its outside 
limit. 

We shall bo always glad to learn facts of arboriculture from 
the pages of the “ Indian Agriculturist,” hut hope that in future 
a little care will bo taken before such inaccuracies are admitteci 
into its pages. 
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JOURNAL OP FORESTRY AND ESTATES MAN- 
AGEMENT. 

The December Number opens with a note which is well worthy 
the attention of Indian Foresters. What effect have dry and 
wet seasons on the breadth and general formation of the annual 
rings of trees ? 

The subject has received a considerable amount of notice recently 
in the United States, in some parts of which there exists unequalled 
facilities for testing the theory that a heavy rainfall produces the 
maximum of wood. In accordance with a proposal made by Dr, 
Steams, the Californian Academy of Sciences has agreed to institute 
a series of systematic observations of the seasons and of their influence 
on the annual rings of the stems of trees, as observed in newly- 
felled timber, at several stations along the Pacific coast. By this 
moans they expect to discover the nature of the seasons, long before 
meteorological records were kept, or even thought of.** 

A proposal also is noticed for holding an International 
Exhibition of Forestry at Edinburgh in 1884. Though pre- 
liminary meetings have been held, no detailed pro.^pectm has yet 
been issued. 

A long review of Gilpin’s Forest Scenery ” follows : tliis 
book was an old favorite in England, and it bus recently been 
reprint<ul : but the plates appear to be reproduced in a plain 
black and whit(» which empliasizes the rather conventional treat- 
ment of tlio foliage, while it loses the rather peculiar charm 
of the old co])ies in wliicli tlio ]>lates were mezzotinted on a 
soft golden ycdlow ground. We have seen this plan adopted 
for modern Indian ink ” drawings with charming effect. 

The other articles are both of the artistic class, and detailed 
remark is unnecessary. 

A detailed account of one of the usual oxenipions of the 
Scottish Arhoricultural Society is given, after which comes a re- 
print of Miss E. A. Ormerod’s lecture on the Effects of weather 
on insects,” which will he read with interest, 

The translation by Messrs. Fernandez and Smydliios of 
Ragnoris’ Sylviculture is revieweil in this number, from tho 
English point of view : natural forest management being un- 
known, of course tho rt^viowor does not see that the work is 
addressed to those who have to deal with natural forests on the 
largo scale, not with limited plantations, where artificial planting 
can be resorted to. If n country has several millions of acres 
of public forest, natural reproduction must^ if on no other than 
financial grounds, be the mainstay. It is not a matter of ^opin- 
on or of argument. 
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THE LATE FLOODS IN VENETIA. 


The following letter dated 20tli October, 18S2, from the Consul 
General at Florence, has been circulated by the Government of 
India, and shows the fearful extent of the damage done by the late 
floods in North Italy. 

It is impossible, at the present time, to estimate the damage 
done to the Venetian Provinces by the recent inundations, some 
idea of the extent of which may be derived from the statement 
that two-thirds of Venetia are, or have been, under water. 


During the first ten days of the month of September the 
weather was fine with occasional refreshing rain. The official 
reports of the state of the country, including the provinces 
which were shortly to be so heavily tried, were satisfactory; 
the vintage promised well, and it was thought that the year 1882, 
if not among the most fortunate, might fairly be considered as 
good. 

In the second decade of the month, however, a change came; 
there was a heavy and continuous rainfall, the amount of which, 
for Venetia and the Lombard Provinces of Brescia and Mantua, 


is noted below : — 

l^nmber o£ 

Rainfall in 


days rain. 

millimetres. 

Vicenza, 

10 

312-7 

Belluno, 

9 

395 

Udine, 

10 

••• 191*9 

Treviso, 

10 

219-8 

Padua, 

Rovigo, 

10 

113-6 

9 

127-5 

Mantua, 

8 

136-7 

Brescia, 

9 

121*8 


On the 13th and 14th September snow fell on the St. Oothard 
and on the mountains about Lugano, Castasegua, Santio, Dorn- 
odoBsola, &c. The average temperature in North Italy was 
between 14^ and 18^ centigrade. 


From the data obtained os to the quantity of rain on the 
North-Eastern Alps, where the greatest fall occurred, the height 
of water may be estimated at millimetres 500, equal to one 
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cobio metre of water for eveiy two eqaare metres of superficial 
area. If to this be added the snow, which, rapidly melting 
under the influence of the prevailing southern currents, would 
have been alone sufficient on some points, especially in the 
absence of forests on the mountains to produce floods, it is not 
astonishing that the inundations were of almost unexampled 
severity, exceeding those which occurred on previous occasions 
during the present century, particularly in 1801, 1823, 1868, 
1872, and 1879. The present floods are said to bear the great- 
est resemblance to those of 1801. 

The Adige began to rise on the 15th of September ; by the 
17th the city of Verona was, in great part, under water. The 
Venetian plains are covered with a network of rivers, torrents 
and canals, in almost every instance, raised above the level of 
the plain, which is protected from ordinary floods by embank- 
ments (argini) between which the waters flow. These embank- 
ments for some of the principal rivers rise to the average height 
of 6 metres above the river bed, though at certain points they 
are much higher, and are from 15 to 20 metres thick. The 
sudden rush of water from the hills proved too much for the 
works of defence, the embankments of the Adige were broken 
down in four separate places ; elsewhere the rivers, torrents and 
canals overflowed their banks, while in certain cases the dykes 
had to be cut to avoid the more terrible consequences of the 
sudden inroad of an overwhelming body of water. Railway and 
other communication was interrupted ; bridges, houses, crops, 
and, doubtless, cattle, with, in happily but few instances, human 
beings, were swept away in helpless confusion, while the un- 
happy peasantry in thousands sought shelter on the embank- 
ments, or fled to the neighbouring towns and villages which 
still held their heads above water. The distress occasioned by 
this disaster is very great, and cannot be considered as tempor- 
ary only. Public assistance and private charity in Italy have 
come in aid of the sufferers, but much still remains to be done 
to heal the woun^ that the floods have inflicted, and foreign 
help would doubtless be most gratefully received. The sanitary 
condition of the inundated provinces may also give cause for 
anxiety, 

^ In the midst of the sudden conflision caused by the inunda* 
lions, the authorities of every grade appear to have done their 
duty, the conduct of the army being especially deserving of 
praise. Wherever life and property had to be saved, where pro- 
visions had to bo carried, or where the embankments had to be 
defended, there the troops were to be found working with cour- 
age and abnegation under the command of their officers. 

^ The following observations are taken from an Italian period- 
icals 
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“ The Bulletin of the Triennial Society for the promotion of Sylvi- 
culture in Italy,” on the augmentation of floods since the mountains 
have been disforested. The Society of which this Bulletin is the 
organ was founded hy the Senator Torelli, author of the great map 
of the malaria in Italy, and it has at its head, as Honorary President, 
Signor Quintino Sella, the well kno^Mi Italian Statesman. 1 have 
endeavoured to summarize, asbrit*’} as possible, the writer’s remarks, 
which ho has to preface with the coi.fc^-inn that the society has fail- 
ed to interest the Italian puoLc in it<s object. 

“ The Bulletin was founded for the jmrpose of attracting, if pos- 
sible, public attention to one of tlic great causes of inundations, the 
inconsiderate destruction of Avoods and forebt*^. With this view a 
few gentlemen formed an experimental society to last for three years 
only, hoping to constitute later a permanent association. The ex- 
periment has unfortunately failed, and the society will cease to exist 
in the month of April next. 

** The immediate cause of the recent inundations, the disastrous 
consequences of which will he felt for many years to come, was the 
heavy rains that fell on the North-Eastern Alps during the second 
and third decade of Beptember last ; but their cfloct was greatly 
aggravated by the denuded condition of the mountains. From a 
well-wooded mountainous area the same mass of water would not 
have been precipitated to the plain with equal velocity, as was the 
case from an area hare of trees. It is evident that, where woods 
exist, a certain quantity of water must be absorbed by the vegeta- 
tion, while the larger portion, though it indeed descends, does so 
gradually, thus making an important diiTcrence in the volume of the 
floods. Paleocapa, the distinguished Venetian Engineer, placed this 
truth in evidence, as far back as 1845, in a lecture delivered at the 
Venetian Institute of Sciences, Literature and Art, on the diminish- 
ed carrying capacity (portata) of rivers. Citing as examples tlie 
Venetian Rivers Sila and Brcnta, he proved that their carrying capa- 
city was diminished, and that the floods wore higher, and the aver- 
age flow lower than formerly, which he unhesitatingly attributed to 
inconsiderate disforesting on the mountains. 

** Another Italian celebrity, Lombardini, has famished almost 
mathematical proofs of the same fact, in his studies on the Lake of 
Como. The Oomo basin, containing a superficial area of about 70 
square kilometres, receives eigth-tenths of its waters from the great 
valley of the Adda, which extends for more than 1 00 kilometres ffom 
Colico, near which place the river discharges its waters into the lake 
to Bormio, where it has its source. The Adda has more than 50 
tributoiy streams, between rivers and torrents, and, through its long 
course, varies from a minimum discharge into tlie lake, of 14,000 
cubic metrea in the 24 hours, to a maximum discharge of 70,000 
cubic metres within the same period. Numerous small torrents, which 
ill ordinary times are almost always dry, become rapidly swollen after 
heavy rains, even of short duration, and the Adda, as suddenly, rises. 
Lombardini proved that the floods of the lake of Como were in strict 
lelation to the enttmg dowo of the woods whi^ was effected, in the 
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valley of the Adda, between 1825 and 1850. lie showed that, In the 
early part of that period, there was only one flood every three years 
and a half, then every two years ; later on the averajje period be- 
tween each flood was only 18 months, and so, in gradation, with the 
disappearance of the woods, the floods became more frequent. 
Paleocapa's observations in Venetia pointed to a similar conclusion. 
The same quantity of water was distributed in a different manner, it 
accamulated with greater rapidity, and, in consequence, the floods 
recurred oftener and were more dangerous iu character than when the 
woods existed. 

“ While, however, Italy is still blind to the danger arising from 
this denudation, such is not the case with her neighbours. Austria, 
Hwitzorland and France have turned their serious attention to the re- 
foresting of the bare mountain slopes, and, it would appear, not 
without success.'’ 

The proofs that the benefits arising from re-foresting are real, 
the example of the small town of Varazze, on the Hiviera di 
Ponente, an honourable exception to the general indifference in 
Italy, is cited by the writer in the Bulletin. The mountains 
above Varazze, in 1851, were entirely denuded of vegetation, as 
the neighbouring heights still remain. The territory belonged 
to the Commune, but, although covering a superficial area of 
some l-iOOO hectares, it yielded little or no revenue. Every 
heavy downpour of rain caused the torrent Toira, which traverses 
Varazze, to swell, and on more than one occasion, the very 
existence of the town was threatened. The Communal author- 
ities, at length determined to dispose of their property in 
numerous small lots, in part, on perpetual leases — to the no small 
advantage of their finances. But the principal benefit that has 
accrued is that the mountain slopes are now covered with woods 
of stone pines {Pino marittimo), that the rains no longer cause the 
Toira to swell, and that the town of Varazze is safe from in- 
undations. 

The Italian Alpine Club has made several partial efforts to- 
wards re-foresting various points of the Alps and the Apennines, 
the merit of the initiative in the matter being, in great part, 
due to Mr. R. 11. Budden, an English gentleman, President of 
the Florentine Section of the Club. But, however deserving 
of praise private efforts in this direction may be, they cannot 
cure an evil which has grown to such dimensions as to demand 
a remedy of a national character. 


THE DIVI-DIVI— (Ocw/zniiw coriaria). 

The following note by Babu T. N. Mukharji of the Revenue and 
Agricultural Department, has been circulated to the Forest De- 
p^ment with the following queries : — 
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(1) . Whether the information contained in the note is 

correct. 

(2) . Whether the Department can add any further informa- 

tion. 

(3) . What part of India is believed to be the best for its 

cultivation. 

(4:). What steps the Forest Department is disposed to re- 
commend to extend the cultivation. 

Dlvi-divi is the pod of a leguminous tree known in botany as 
Casalpinia coriaria, Lihidia coriaria^ or Toirunnania coriaria. The 
pod itself is also called Dibi-dibi, Libi-libi or Libi-dav'i. It is a 
native of South America and the West Indies, and is chiefly 
found in low marshy situations in New Grenada, Mexico, Vene- 
zuela, North Brazil and Jamaica. 

2, Dr Wallich introduced it into India about tbe year 1880, 
and it has now been thoroughly acclimatised in South India, 
which, in soil and climate, resembles its original home. As the 
plantation near the Government Harness Factory at Cawnpore 
proves, it can be, with a little care, successfully cultivated in tbe 
drier climate of Upper India. The hot winds in the summer 
and the frost in the cold weather are, however, very destructive 
to the young seedlings. The seeds therefore should, in the first 
instance, be sown in a nursery in May or J une, before the com- 
mencement of the rains, and tbe seedlings should not be trans- 
planted till they are at least 3 feet high, by which time, it is 
supposed, they will be sufficiently strong to endure all the varia- 
tions of weather to which Northern InSa is subject. In plant- 
ing out, the trees should be put down 6 feet apart, so that 
an acre of land will contain 1,210 trees. Irrigation will be 
necessary as long as the trees are not sufficiently grown up to 
dispense with it. The ghara system of irrigation can be advan- 
tageously employed. In South India the tree takes three years 
to arrive at maturity, but m a drier climate it will perhaps 
require a longer period. Indian botanists recommend the culti- 
vation of Divi-divI as a profitable, as well as an ornamental, plant. 

8. The tree is cultivated for its seed-pods, which contain a 
large quantity of a most powerful and a quickly-acting tanning 
material, rather too strong to become a substitute for oak or 
babul bark, but very valuable as a cleaning and brightening 
agent in the after-process of currying, when it takes the place of 
sumach or BJiui coriaria. Both in England and at the Cawnpore 
Government Factory it is used as a substitute for sumach, wnich 
is a dearer article. 

4. Tbe actual demand for Divi-divi pods is not known. 
England imports about 4,000 tons very year, in addition to almt 
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12,000 tons of sumach. But as Divi-divi is gradually ousting 
the latter, its demand appears to be capable of great expansion. 
For the same reason France, which now annually imports more 
than five million kilogrammes of sumach, will probably become a 
large market for this article. It has been proved beyond doubt 
that the tree can be profitably cultivated in India, and the quality 
of a consignment sent two years from the Khandesh Farm (Bom- 
bay) was pronounced by experts in England to be very superior, 
and fetched a higher price, than that imported from the West 
Indies. One great advantage in its cultivation is, that the tree 
requires no care after it has once grown up, and the proceeds 
are net gain minus the trifling cost of picking the pods. The 
ground underneath could be used for raising fodder grass, and the 
failing leaves for fuel or manure, the three great wants of the 
Upper Provinces. An acre of Divi-divi is supposed to yield not 
less than one ton of marketable produce, valued in India about 
Rs. 100, in England Rs. 150. The following were the actual 
results of the trial consignment mentioned above : — 

a s. d. d. 

Amoant realised by sale of 1 4 ewt 18 lbs. of Divi- 

divi in liondon /at £15 per ton, ... ... 10 12 5 

Less discoont at 2^ per cent^, ... 0 5 4 10 7 1 


Charges in London, ••• ••• ... •••8 9 6 

Balance, ... ••• 6 17 7 


Rs. A. P. 

. Equivalent of £C 17«. 7d, in Indian money, at la. 7id., ••• 83 1 1 

Le$9 Indian Expenwt* 

Ra. A. P. 

Railway charge from Khandesh to Bombay, ... 13 10 0 
Cart-hiro in Bombay, ... ... ... 2 8 0 

Shippiof^ cbaTgcs. bunder fees, bill of lading, &c., 3 15 0 

Addressing on 15 bags containing the pods, ... 9 6 0 29 7 0 

Net proceeds, ... 83 10 1 


It is not, however, known how many trees or what area of 
laud gave the above proceeds. But Mr. Stormont, the Superin- 
tendent of the Khandesh Farm, who sent the consignment, 
reckons upon Rs. 80 as the net proceeds from one ton of Divi- 
divi or one acre of land, after paying the heavy export expenses. 
These expenses, he states, can be reduced by sending the article 
loose in ships^ holds, as a packing material for bulky goods, in 
which state the Atlantio shippers are glad to receive it at quite 
nominal rates. 

Dr. King is not of opinion that the cnltivation of Divi-divi 
mil turn out a hopeful hnanoial proj^peot in Lower Bengal^ and 
nas furnished the following note ^ 
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•'The Divi-divi has been in cultivation in Bengal for many 
years. But although the value of its pods as a tanning material 
is well known, the cultivation of the tree has never excited much 
intetest in the Province. Seeds and plants of it have been 
available for distribution from this garden for years past. But 
they are very little asked for. The reason for this is no doubt 
the slow growth of the tree in the soil of Lower Bengal. Trees 
of it in this garden, which are certainly not less than from 18 to 
20 years old, are only from 10 to 13 feet high. They have, how- 
ever, large spreading heads. Por example, a tree 1 8 feet high has 
a leafy head measuring 55 feet iii diameter. On this account a 
comparatively small number of mature trees could be carried on 
an acre of land* I observe that in paragraph 4 of the Memo- 
randum by Babu T. N. Mukharji, forwarded by the Government 
of India, it is mentioned that fodder grass could be grown 
under the shade ot Divi-divi trees. This would not be the case 
in Bengal, as the shade is so dense that absolutely nothing will 
grow under a mature tree.” 

On the whole, Dr. King is of opinion that in Lower Bengal 
the cultivation of Divi-divi is not a hopeful financial project. 
Regarding Behar and the drier parts of the province, he speaks 
less conlidently ; but is not inclined to think that even in these 
parts it would he advisable to press the cultivation on landholders 
or tenants as a source of revenue. 

Mr. Benett, the Director of Agriculture and Commerce, speaks 
more hopefully of its prospects in the North-Western Provinces. 
We extract the following from his Report 

"Various attempts have been made in these Provinces to culti- 
vate the Divi-divi. Three sowings were made at the Saharan pur 
Gardens in April, May, and June 1879. In all three trials the 
seedlings after attaining a height of one inch or so, died down 
under circumstances which led the Superintendent to infer that 
the seed supplied was to blame. Another trial was made on the 
banks of the canal near Cawnpore. The experiment was initiat- 
ed under the care of an officer, whose interest was enlisted in the 
matter, but a change of officers subsequently occurred, and the 
experiment was finally reported as a failure, accompanied by an 
expression of opinion, that of all civil officers, canal officera had 
the least leisure for looking after such matters. In neither of the 
above instances can the tree be said to have bad a fair chance. 
At the Cawnpore Experimental Farm about 10 eeeffiings were 
reared three years ago. Of this number one or two, whi<m were 
transplanted to very poor soil, perished. The remainder were 
transplanted to fairly good soil, and have all done well^ bat have 
60 far shown no sigpis of fruiting. 

"At the Harness Pactoiy, Cawnpore, about 3,500 trees hare 
been successfully raised and more are now being planted. 
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From information kindly supplied by Captain Stone, in charge 
of the Harness Factory, it appears that the proper time to sow 
the seed is either March or July. If sown in March, the seed- 
lings should be transplanted in the following July; but, if sown 
in July, transplanting should take place in July of the following 
year. The trees commence to fruit in from 3 to 4 years after 
transplantation, and yield about 5 lbs. per tree. They grow to a 
maximum height of 15 feet, and are planted from lii to 15 feet 
apart. As a general rule, in tree planting to allow full scope in 
growth, a distance between trees in a plan^tion should be main- 
tained of one«and-a-ha!f times their height. Assuming, that 15 
feet intervals will suffice, we have 102 trees to the acre, yielding 
cwt. of pods per annum, worth Rs. 42-S at Rs. 100 per ton, 
from which sum again has to be deducted the cost of carriage to 
the coast. 

“ Allowing 1 0 feet intervals, the number of trees per acre will 
be 436, and the annual produce 19^ cwt., at Rs. 100 per ton, 
Rs. 07-8, but it has yet to be showu bow far the lessening of the 
interval between each tree aflTects the estimated produce. 

The tree is admittedly delicate, requiring care, irrigation, and 
good soil. It seems doubtful from the figures given above whe- 
ther good soil iu these Provinces, distant as they are from the 
coast, would not yield a larger profit if laid down in good fruit 
trees; but the evidence so far either for or against the mainten- 
ance oi Divi-divi plantations is inconclusive, and with the appro- 
bation of His Honour, experiments and enquiries will be iustituted 
by this Department, with a view to obtaining more exact infor- 
mation. 

A small supply of seed has been obtained from the Superin- 
tendent of the Harness Factory, and is now being planted out at 
Lucknow. Eflbrts will be made to obtain a good supply of West 
Indian seed for distribution by March next, and care will be 
taken to give the seed a tri:il under fair conditions.'’ 

Experiments regarding its growth are also in progress in Bri- 
tish Burma. 
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The following extract from tb(‘ ‘‘ Timlx*r Trades Journal ” will 
be of interest as showing the low price*- ohtainablo lor home- 
grown timber in England. Thi*- i^ principally <lu<^ to her insu- 
lar position, and splendid internal communications. 

“ Agricultural deprossion exerts a powerful influence on trade and 
commerce. Every branch of industry is adversely affected by unfa- 
vourable seasons. Some industries are directly, and others indirectly, 
affected by farming prospects; but all have been seriously inflnenced 
by the late wave of depression which has penetrated into every com- 
mercial transaction throughont the country. Few industries suffer 
more from unproductive agriculture than the home timber trade. 
We may illustrate this by referring to a large well timbered estate 
in the south of England. The upland farmers relinquished farming 
in consec^uence of cultivating poor land having ceased to bo rennm- 
erative. This at once reduced the landlord’s income very consider- 
ably, and, with a diminished income, be had to find capital to stock 
and work some of the best of these poor farms. It was necessary to 
retrench. The clerk of works was diKinissed, and the usual staff of 
carpenters and bricklayers was ])aid off. No timber was required for 
repairs ; therefore the quantity offered for sale was materially increased. 
In consequence of the depressed state of agriculture ami trade gene- 
rally, the local consumption of home-grown timber by builders, wheel- 
wrights, and others, was restricted. These circumstances rendered the 
demand for timber worse than it has ever been before, and yet the 
landlord must make an effort to sell. With a dimiiiisbod rent roll 
and largo sums required to stock his farms, ho must fall back upon 
his well-timbered woods. A sale larger than usual was the result, 
and valuable timber, which previously sold for £5 10a. per load, waa 
given away for £3 10a. per load. In consequence of the low price, 
the sale did not realize the amount required, and a second sale was 
at once advertised, when the prices were still further reduced. Then 
followed a disastrous gale, which uproots hundreds of trees unduly 
exposed by excessive thinning. These trees cannot be sold at any 
price, and purchasers actually offer from 4a. to 6a. per foot for good 
well-grown elm of large dimensions. 


This is a state of things far too general in the South, and at the 
present time there is practically no market for home-grown timber. 
The only exception is ash, which is still in fair demand at remunera- 
tive prices. In Surrey, at present, oak is selling from la. to la. Ad* 
per foot; elm from Ad. to Id. per foot; ash, la. 6d. to 2a. per foot ; 
beech, 8d* to lOd. per foot; Scotch fir, 5d. to 7d. per foot; landi, 
to lit per foott The pricee in Hants are eyen woraei and iniicb 
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of the timber sold at largo sales is still lying in the woof^s. Under- 
wood in many places has also receded much in price. In Surrey, 
within the last four years, the price has fallen 25 per cent. In Hamp- 
shire, in the same period, the price has fallen 50 per cent. Those 
who can afford to wait should spare their limber until the present 
glut is cleared out. The markets are sure to recover by-and-hyc, 
and to cut at the present priccb is simply to sacrifice the timber. 

Ilognrding the mipply of Teak in London and Liverpool, 
tlio ‘'Tiinl»(*r Trades JournaU’ of the 30th December pvcb tho 
follow-ing information : — 

Messrs. Denny, Mott, & Dickson report that prices in Bunnali 
not only maintain the previous high level, hut show indications of 
even Still advancing, so entirely do the foresters seem to control tho 
market. 

The London stocks of teak on 30th November were 1,835 loads 
only, as against 5,084 at the same date in 1881, and the stocks in 
Liverpool are practically ml. Tho fact that the London deliveries 
for twelve months ending .‘JOth ultimo fall nearly 2,000 loads short of 
those for a corresponding peiiod up to 30th Novtunber, 1881, is sig- 
nificant, as showing that notwithstanding improved activity in both 
the shipbuilding and rolling stock industries, the consumption of teak 
lias been restricted by the liigh prices which have ruled all the year, 
as foreshadowed in Messrs. Denny, Mott Dickson’s remarks in our 
issue of 3lRt December, 1881. Hubstitutes for teak have been used 
wherever practicable : for instance, in tho case of a recent very im- 
portant tender for railway carriages, teak was originally stipulated 
for, but this condition was set aside on tho ground of cost, and oak 
was substituted. 

Many of the largest regular consumers of teak are wisely “bring- 
ing forward,” in order to escape the incrcosod pressure which must 
apparently result from tho action of the Burmese foresters, whoso 
power to artificially restrict the supply, and real or assumed indiffer- 
ence to tho European demand, so long ns ihu vastly larger Indian 
market continues brisk, seem indicative of a point being soon reached 
at which prices will become actually pndiibitive, and the natural 
remedy for tho existing positior bo thereby brought about. 

Merohanta and dealers as well as importers are, and have been 
for some time past working under great difficulties, and will be equal- 
ly glad with consumers if tho good sense of the foresters should 
avert the crisis which a contiuued advanco in prices must occasion. 
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Fuench Fotiest Repaetmkm'. — It may interest of 

otir readers to hotar that I’v ;iii onler of the I’rehident of tho 
French Republic, the foll(>\\ in^ oradj*-. of th(‘ siipericjr (‘xecutivo 
staff in tho Frciicli Forc'^t I )< |Mrriii<*nr have been re-or^nni^ed 
since the 1st Aii^ii^t, 18<S2. ( rrntmr, Inapectcur^ Jnspertcur 

adjoint Garde fjern'ral. Tli<* ^radf*^ of >SV>//.w?//Ay^<Wc7/r, Gorde 
genera! adjohit have been alxflidiod, and all othcer^ ap[)ointtMl from 
tho Nancy Fon'^t School will rank a- Jn.yperteiu until 
they are entitled to promotion to tlx* ;:rade of lnsi>ecteu)\ and 
will at once ^eeei^ (» salarie*- of francs 2,0t)0 p(‘r annum, (ifiicers 
appointed from secondary school'* \\iil bold tin* i*nnk of Garde, 
general. An experiiiamtal forest stath)n has been e^tabli.died 
at Nancy, to which five workin;^ circle'* (s(Tic-l of the Fon^sts 
of Hayes and Amunce hav(‘ be(‘n assi;rne<l, and all marking and 
estimation of ])roduets in thc>c will be etiected by the students 
of the Forest School. 


Notes C^onceeniko Mahogany with EErEEENTKs to its 
Introdi'CTIon into EvGLANb. — Almo-t any information relat- 
ing to ihtit highly jjoptilar furniture wood, nuihogany, can 
hardly fail to be of intere**! to thoM* who may lx* commercially 
associated with it. Mahogjiny po«ise.‘'S<‘s abo\(* all other woods 
such distinct characteristics that it is no \\onder information 
concerning it should command, as it a^^iircdly docs, f;uch j>ccu- 
liar interest. To begin with, the history of its species dates 
back to tho very earliest periods of wdiieh we have authentic 
record. 

The ancients, no mean judges of beauty in respect to woods, 
appear to have attaclu'd the greatest r(*gard to mahogany, and 
it is but fair supposition to believe tliat thev w(to acquainted 
vdth none but inferior kinds. Th(‘ botanical fact that the average 
mahogany tree requires at least nOO years in wliicli to Injcoine 
fully mature, seems of itself to .stamp the wood with a certain 
vajuo. 

Graphic descriptions miglit be fumislied of tho workings of 
the forest gangs led by a mahogany hunter,” slashing his 
way through the thick and tangled vegetation of a tropical 
forest, and who, covered with the ]uic(*s of luxurious vegetation 
which sj)uri out of thes grasses cut by his con.stuntly-working 
sword, guides them unerringly to the ile.sired spot, that from 
the summit of somo tall and (listant tree his koen and expe- 
rienced eyes have singled out. Telling narratives might bo 
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written concerning the progress of the logs as they are being 
conveyed iij the rude truck*^ drawn by oxen, from the foreht 
to the river tlirongli which they pass en route to the coast line. 
Little indeed is reckoned of tlie pati(‘nt toil re(|uired to effect 
the hewing down and transhipment of the logs. Umler the 
heat of a tropical sun the ht^avy labour wliich tin* work nocos- 
sitatcs is all but impossible, and so it is carried on at night, 
and the hewers and carters are guided to their labours by 
flaming torches. The scenes at th(‘ working stations in the 
density of tlie primeval and virgin forests of ( entral America 
are spoken of as being strange and wcinl. The rt‘giilar tlmds 
of the woodmen':; aXes brt‘akiiig upon tlu* otberwi>e ]»revailing 
‘'tillne*.'., the tottering of tlie vt‘getable giants, and their crash- 
ing falls in tli(‘ solitude, tin* shadows from the flaming torches, 
which rctl(‘et tin* naked figures of the worker^, an* said to 
combine in furnisliing a strangely interesting spectacle. 

But a limited amount of reflection ^\ill suftice to assure anv 
one of the ditheiilties atti'iidant njum carting heavy logs tlirough 
a forest teeming with vegetation, and in w luultatlia»«re ncitln*r 
roinls nor oven track*'. Every ri\*ui(‘t wliicli imiNt be crossed 
pre*'(‘nt*', in tin* absence of suflicient ai)j»liances, an engineering 
difliculty of no m(‘an con*'eijiu*net*. Even when the coast is 
rcaclit‘d, or rather when the logs liave been conveyed to some 
place where they can he loaded on to the ship, a long and 
tediou*^ sea voyagi* must he iiinl(‘rtaken h(‘fore they can he 
brought to our markets. l[(‘avv and eostiv however, as the 
work iiiulouhf<‘dIy i**, intu*li more lal)onr and expense would he 
incurred, if they wen* n<»eessarv, for the gaining possession of 
the most heuutiiul wood known to inunkiiul. 

In the pages of a conteiuporarv some di*cu*i. ion has recently 
oceurred respecting the lirst introdiietioii of mahogaiiv into 
England. It may tlierolore In* interesting to soiiu* readers 
of tins Jounint to have a preei*<e aeeount of the circumstimces 
attendant upon the lirst arrival and employment of the wood 
in this country. 

Mahogany >vas first brought over in the shape of planks, 
some time about the latter end of the eighteenth century. A 
noted physician, Dr. (lihlums, being about to build for iiimself 
a hoiisG in King Str<*et, Dovent (warden, London, liis brother, 
who was a sea ciiptain, trading to the West India Islands, 
brought over some inahogaiiv planks thinking they might bo 
of service to Dr. Gibbons. 1*110 workmen however, complain- 
ing tliat tho wood was of too hard a nature to bo worked by 
their tools, it was laid aside as being of no present service. A 
cabinet maker named Woollaston, carrying on business in Ijoug 
Acre, next essayed to make a oandle box of tho wood, and find- 
ing hia tools ineffioient for the purpose) bad stronger tools made, 



108 


*170TE8, QUBftlBS AED EXTRACTS. 


and eventually finished the article. The wood was then so 
much admired, that it was determined to make a bureau of it, 
which was accordingly done. So ple.i^ed was Dr. Gibbons 
with his piece of furnitures that lie iin ited many persons to 
come and examine it, and among otla’rs the Duchess of Buck- 
ingham. So greatly did the Diu*hess admire the piece of fur- 
niture, that sh(' begged some ot ?lie wood from Dr. Gibbons, 
and instructed the eabimt maker— Woollaston — to make her a 
bureau also. The second of furniture was admired oven 

more than the first, and trom thi^ eireumstaiico mahogany 
sprang quite suddcmly into fa\our, and became a w’ood of fashion. 

This much may be said of mabogam — tliat in its living state 
it is one of the most noble and maje'‘tic of tree^'. So beautiful 
is the tree when in luIJ liloom, and when covered with its pearly 
flowers, tbfit it h.i^ been b\ Dean Barrington beautifully termed 
“The Giant’s Xosegjiv'.” It thuirisliev in tla* Ibrc'^ts of (Vntral 
Aiiieri^ai, amid tin* inu-t luxuiLint vegetation ot the universe, 
and is itself a tre(‘ of the mo-'t magnllietmt ord(‘r. As a wmod 
of comuKTce it is lasting in ebaraetei, strong, of nneijiialled 
colour, and for beauty ot text me lias no rival whatever. — Timber 
Trader Journal, 

India euhbeii Protu cttov in Bhazib. — A pamphlet, lately 
issued in Kio de Janeiro, by l^enlior Pimeiita Bikuio, calls atten- 
tion to rlie great imjiortanee otthis product, and the influence it 
has liad on tlie eommeree ot Para, the value of vvliose imports 
and exports has ris(‘n troni mils, during tlie y(*ars 

18411-1854, to, in J 874-1 <S71), ]0^,702,<)^t mils., or fully four 
times as mueh during the la<t five }(‘ars, v\liile the revimuc of 
the city has increased during the satm* period trom 4,Jt)H,527,()50 
rois to 1 7,825, Mk>,r)ti7 rei", liaving dining tlie five years 
previously, sav from 1801) to 1874, riMclied the large sum of 
21,245,51)1 ,UJ2 reis. To show the pr()[K)rtionato value of 
india rubber, as eoinjiared with otliei exports, the return for 
1879-80 apportions them astollows: — 

India rubber, ... ... ... 12,242,500 mils. 

Cubtanhanuts, ... ... 1,473,800 „ 

Cocoa, ... 1,032,500 „ 


14,748,800 „ 

On the other hand, the total exports from the two provinces of 
Para and Amazonas during the same ])eriod was 15,497,600 
mils., a striking proof of tlu* jiosition held by india rubber. It 
is further stated that “the jirovinees of Para and the Amazonas 
import sugar, coflee, liiditm corn, beans, and oven inandioca 
flour I ” Apin, tlie writer of the pamjdilet states that india rubber 
occupies tlio third place in the exports of the Empire, after 
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coffee and sugar, and yet how few of our readers are probably 
aware of this fact, Para occupying the extreme northern limits 
of the Empire, with its vast river, the Amazon, flowing past it. 

The writer shows how, owing to the destructive manner in 
which the india rubber trees are cut down, this valuable branch of 
industry is threatened with serious diminution, if not almost ex- 
tinction, and urges that means ought to be taken to regulate the 
cultivation and su})ply of this valuable article, a conclusion in 
which most people must agree, who feel an interest in Brazil, as 
well as the gr(‘at river which gives access from Para to the Andes, 
and whose banks are cover(*d with primeval forests, many as yet 
almost untrodden by the foot of man. A great increase in the 
value of the article is exhibited, that current being 3,100 reis 
per kilogram for fine quality, whereas in the vear 1825 it was only 
Avorth 300 reis the kilogram. It may also be noticed ihat india 
rubber contributes 25 per cen{ of its value to the general and 
municipal taxes of Para. 

The naturalist Agassiz, in his great work on Brazil, devotes 
a large portion of it to the Amazon and its productions, extracts 
from which will be found in our columns, and he makes especial 
mention of the attention ho received from Senhor Pimenta 
Bueno during his visit to that region. — South Aynerican JoumaL 

Ceara llrnBER. — It is just ten months since I put dowm 
the first Ceara rubber seeds, and I have already collected and 
sowm ripe seeds, produced from the resulting plants. The lar- 
gest tr(‘e is about 15 feet high, branches at about 7 feet, and now 
shades a circle of 10 feet diameter. Some others have reached 
the height of 10 feet without branching, but the greater number 
have branched at from 2J to 5 feet, and the seed-bearers are 
those that have branched lowest. As to the growth of this pro- 
duct there is no longer a question, and the value placed on the 
only sample sent from Ceylon seems satisfactory ; but we have 
much to learn before we can pronounce it a paying industry. 
At 10 feet apart, we will have 436 trees to the acre, but we are 
still in utter darkness in respect to yield per tree and the cost 
of collection. Till those two questions are settled, it can hardly 
be considered safe to go largely into it. As for the cost of 
cultivation, exclusive of collection and preparing for the market, 
it w^ould after the first year be trifling, as it is evident that the 
tree is able, with twelve months’ start, to hold its jrround against 
all competitors. The field of conjecture is a wide one, and I 
dare not go a step further in it. In front all looks an open 
plain, but beware of sloughs and pitfalls . — Tropical Agriculturist. 

Railway Sleepers in France. — A recent number of the 
Hevue dec JEaua et For€is oontaiiis the following abstract of a 
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•Son/^elayed^ report on the ahovo subject by M, Jacquin, In- 
g^ieur en Chef des Fonts et Cbaubsees : — 

In 1877 the six great French raihvay companies required 
2,563|000 sleepers annnally for the maintenance of Uieir pcrinunont 
■way. Compared with the mileage, this amounted to Ho sleepers per 
kilometre (0*6 English mile) per annum, or to over 7,000 sleepers 
daily. 

Assuming a single tree to supply on an average 10 sleepers (which 
is below the average of bcodn^s, but above that of oaks), the main- 
tenance of the F^'ench railway system necessitates the destruction of 
700 large trees for every day in the year. When the projected 
extensions have been carried ont the expenditure will aiiioiint to 
1,000 large trees daily. To this enormous figure must be added the 
quantity required for ropaiis of rolling stock, which cannot be put 
down at less than 140,000 cnlic metres (about 5,000,000 cubic feet) 
in the year. Besides this, the construction of 20,000 kilometres of 
new lines, as proposed, within the next ten or fifteen years, will cause 
a further demand for 20,000,000 new sleepers. 

With a view to the reduction of this enormous demand, the French 
railway companies have long been cndeavoiuing, like others, to in- 
crease the durability of their sleepers by impregnating lbt*m with 
antiseptic substances, the two heretofore most used being cupric sul- 
phate and creosote. 

On the South and West of France lines, sleepers and telegraph 
poles impregnated with both these substances have Jong been in use, 
and are still in a perfect state of preservation. A creosoted beecheu 
sleeper was taken up on the We^t of France line after nineteen 
years^ service. This is a reraarkahlo example ; but similar instances 
may be met with on other lines ; the real mean average life of such 
impregnated sleepers docs not, however, appear to have been as yet 
satisfactorily determined. 

After long experience, the Eastern French line gives the pre- 
ference to gas-tar over all other antiseptics, and creosotes even oaken 
sleepers, the sap-wood, us viell as the less indurated portions of tlie 
heart, absorbing the tar freely. The bhejiers are not put in creosoting 
chambers, but are cut aud dressed so tiiat all the bearing surCaces are 
thoroughly impregnated. Under a pressure of 6 to 7 atmospheres, 
oaken sleepers absorb 7 to 8 kilogs. of creosote, beech cn sleepers 30 
to 35 kilogs. There is reason to hope that the larger quantities thus 
absorbed, may increase the power of resisting the edements of destruc- 
titm in a corresponding degree. 

Mr. Blyth has proposed a process of treating log or sawn wood 
with hydro-carburetted gas in close chambers, that is to any, exposing 
it to the action of ordinary high pressure steam, containing liquid' 
hydrocarbons in a state of spheroidal diffusion. The inventor claims 
for the process that it effects perfect saturation of every part of the 
wood, whether green or dry, sawn or unsawn, with the protective 
substance. These promises, somewhat over-^sanguine perhaps, have 
mat yet^reGoived the full confirmation of experience. 
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lliysolcktfotl'of the sleeper '^roMen his been Bought^ in 

ait^ther way. St6nc,‘ concrete, and cemented brickwork sleepers hlTe? 
come up agam: But it' must be remembered that these offer neither 
the conditions of elasticity, nor the facilities for attachment which ara 
indispensable, so that there is no prospect of their general adoption. 
Then metal sleepers have been tried, and, could a good model be 
found, our great metallurgical firms would, no doubt, find a new ele- 
ment of industry in supplying the imperious demands of the iron 
horse. But, unfortunately, the experiments made thus fnr, on differ- 
ent lines, have not given satisfactory results. A metal sleeper, to be 
successful, must coiuhine all the qualifications of resistance to a trans- 
verse strain, a good seat on the ballast, and stability in the mode of 
attaohment of the superincumbent rails, and withal the outlay must 
remain the same. Thid is the point generally overlooked by inventors. 
It is not criongh to have a perfect line on the opening day, it must be 
kept in working order, and to do this, so far as French experience 
goes, a larger outlay appears to be necessary with metal sleepers than 
with wooden ones. The results at present are therefore unfavourable 
to the use ot metal sleepers. — Timber 'Trades Journal, 


Wk note that amongst other prizes offered for horses, cattle, 
and agricultural produce, at a fair to be held at Dongargarh in 
the (\uitral Province'', to celebrate the opening of the Nagpur 
and ( Tihattisgarh State lliiilway, in tho firs^t fortnight in this 
month, tho following lisf of prizes for Forest Produce 


1 

2 

3 

4 

5 

6 

7 

8 


Class F. — Forest Produce, 

Lac — 

1st prize, •• •• 

2nd do. I •• •• 

Besin — 

1 St prize, •• •• 

2Dd do., • 

Hurra— 

Ist prize, •• •• 

2nd do., •• •• 

Gum — 

let prize, •• •• 

2nd do., ** •• 

Wax — 


let prize, 
2nd do., 
Honey — 
Ist prize, 
2nd do.. 
Cocoons — 
1st prize, 
2nd do., 
Iron- 
ist prize, 
2nd do., 


Bs. 

10 

5 

6 
3 

6 

3 

6 

3 

6 

3 

6 

8 

6 

8 

10 

5 


Bs. 


15 

9 

9 

9 

9 

9 

9 

15 


Total Tslue of prizes in Class V., 84 
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Similar prizes are also offered at a fair in the Saugor district, 
and the Central Provinces authorities are to be congratulated on 
their attempts to incite care in the collection and preparation of 
these valuable products of their Forests. 


The follovrii^ is from the last report of the Agricultural and 
Horticultural Society of India ; - 
Eucalyptus dtriodora has taken veiy kindly to Bengal, and being 
sweeter scented than Aloysia dtriodvia, “sweet scented Verbena,” 
besides growing to a good size, ongbt to make it a very popular 
plant, and one that no house should be without. 
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TRANSLATION OF M. FUTON'S AMilNAGEMENT 
DES FORETS. 

General Uthxv of felUnffR . — In coppico tho example we have 
F pi veil of tho ponoral tahl(» of follinp.‘< contains twenty follinp.'?, one 
assipnod to each year of tho rotation ; in that of hiph forest it 
consists of six blocks, each assipnod to llui six peruxls of the 
rotation, and ea<‘h of those six periodic hlorl's may be composed 
of s<'verat eoinjiartinents (litierinp liy their ap(‘, species, or by 
the future treatunuit wliich will b(‘ neoes.sary. AVe sliould then 
preserve tlie oonipartin(‘nt lin(‘s which we have n.'-^ed in making 
tlie description of the forest, and mark their po.sition either by 
boundary pillars, or by short trenehes. It will be readily 
understood that if compartment A, for instance, is stocked wdtli 
oaks over an advance <jrowih of seedlings, we must commonco 
fellings there sooner than in compartment B, where the l>eech 
seedlings are w(‘ll able to withstand the cover. It will, there- 
fore, be very important to know th<* cubic contents of tho timber 
which may be removed from (‘ach compart imuit, and also to 
ascertain at any given tiiiK*, how much is left to be felled. Wo 
shall agree, the mere readily, in admitting the utility of keeping 
the.so comiiartment line> cleared, alter 1 have pointed out tho 
way in which the register of the working scheme should be 
kept ; but even now tin* advantage of ])rc>('rving on the ground 
traces of tlu‘ work of analy.'^is, which has been made, is apparent ; 
for otherwise the for(‘.sters would become as easily confused in 
working a forest, as in a farm wdien' the fields destined for a 
rotation of crops have not been clearly marked out. When the 
compartments were laid out, they were distinguished by letters or 
numbers, and after they liavo been distributed amongst the 
periodic blocks, it is extremely u.seful to designate them by the 

number of their periodic block, to which the letters u, A, r, 

should bo added according to the difterent crops which they 
contain; we have thus la, 1/#, Ic; Ila, lie; Ilia, I1I^>, 

This method of notation at once shows to wdiat periodic 

block any compartment may belong, and consequently when it 
w^ bo felled ; it prevents palpable faults in exploitation which 
might happen when the foresters are changed, and in a word, it 

Q 
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describes on the ground itself the general table of fellings, that 
is to say, the table wo should always boar in mind, when about 
to manage a high forest scientifically. Since this table only 
contains six periodic blocks, it will bo very simple. 

Genial Table of FellvngB. 


NUMBBBB 

Areas, in 

ACRES 


t« 

a 

« 


1 

r 

‘ 1 . 

i 

a, . 

65 

O 

CO 1 

00 1 

"S 

o 

8)^ 

«.9 

Bemirka 

|js 


•£ja 

o 

Vi 



£ s 

.m2 


.m2 

o a 

2 a 

o 

1 

‘S 

I? 

► o 


o 

O 

O 

o 

< 


< 








I 



fa 



130*1 

1880 

1 

[140 • 

General deserip- 

I. 

U 

. 50 

{ 12i 

110 S 

to 

J 

120 

tion of works to be 




1 22| 

105 j 

18D0 1 

1 

115 

undertaken. 






i 


Road 8 milM Ions 

II. 

i: 

. 50 



1900 

to 

1 

120 

along the course oi 
the valley. 

The soil to ba pre 




1 25 

80 J 

1919 


[no 

pared for natural ra 
prodoction, so that w 

HI. 

c 

CO 

".S' 

r i 2 i 

801 

1920 

to 


^30 

may not enter on i 
fresh periodic bloci 
till the former one i 


u 

J 

1 3Ci 

70 J 

1939 


1 120 

completely regenei 
ated. 



1 

r oi 

50-1 

1940 

fl20 


IV. 

1 

i 60 

> 

to 

< 



u 

J 

1 43J 

40 J 

1959 

lllO 



f« 

1 

f 25 

401 

1960 

1 

'130 


V. 


^ 50 

< 


to 

1 




U 

/ 

1 25 

30 J 

197P 

1 

,120 



(® 

1 

f 30 

301 

1980 


[140 


VI. 


> 51i 



to 


1 



l« 

1 21i 

3) 

2000 


[ll5 




soo 

300 






It would appear at first sight that the above table only refers 
to the principal fellings, as it only prescribes the areas which 
will be regenerated in a certain period ; but it also refers to 
thinnings, for on examining it we shall see, that no thinnings 
must be made in periodic block No. 1., in which regeneration 
fellings are at once to commence ; that in periodic block No. VL. 
which is only stocked with young seedlings, tbinning ii will 
generally take the form of cleaningB^ or removal of infermr and 
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hurtful species ;* in fact one will always know, that true thin- 
nings will in general only be carried out in periodic blocks 
IL, IIL, IV., and V. 

Special table of fellings . — We have seen that the general table 
of fellings is complete in itself, and comprises all fellings which 
can be made during one rotation, and even the determination 
of the standing crop which will be operated on. But this will 
not suffice, and the working scheme must go further and pre- 
scribe the cubic contents, the nature, order, and succession of 
fellings, which whilst leaving the capital intact will yield the 
annual production (see page 234, Vol. VIII., “ Indian Forest- 
er ; tnis is the object of the special talAe of fellings. A pro- 
prietor anxious to manage his forest well, will not be satisfied 
that he is not trenching on his capital whilst locating his fellings 
m the periodic block under r^eneration, (or more simply in 
the current periodic block.) This 20 years’ test will not be 
sufficient, he must also take the necessary steps to equalize 
the products which are to be realized each year within the period 
of 20 years. Hence he is obliged to sketch before-hand the 
sequence of the fellings which are to be made in that period, 
so as to convince himself, that bo is not exceeding the figure 
of the possible annual yield, t. s., of the capability^ to speak 
as a forester.t 

There will be, therefore, a special table of fellings for each 
period, which will comprise : — Ist^ Regeneration fellings to be 
made in the current periodic block ; 2tid, Thinnings to oe made 
in the other periodic blocks. As it is impossiblo to foresee 
the future, and the state of the standing crop beyond a certain 
time ; this special scheme is only prepared for the first period, 
whilst leaving to the end of each period, t. 1899, 1919, 1939, 
&c., the care of preparing the special table for the incoming 
period, with which at present the proprietor can have no concern. 

let. Principal produce . — The special scheme should not only 
include regeneration fellings and thinnings, but it should also 
prescribe dearly and fully the cultural exigencies implied by 
them. Thus, regeneration fellings which yield the principal 
produce of the forest, can no longer bo based on area, for if tnia 


* Eclaireiti or thinnings, are made irith the object of ihortening the doratioD 
of the straggle between individual trees of the crop, by removing some of weate 
stems. JVettoiemenis or cleanings, are intended to free the more raluable speciea 
from inferior ones, such as softwoods, which might oTertop them in the early 
stages of growth. 

5I PossihiHti, is the amonnt of produce which can be taken annnally and re- 
arly from an immoveable property, managed under oertain oanditioni^ — withont 
epredating its value ; (to spesx as a political economist,)— whilst preserving its 
substance intact ; (in the language of jurisprudence)— '(Au.) 

This may be termed copaHlitg^{Tu,) 
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were done, we should have plenty of trees to fell in one year, 
and only a few in the succeeding one, for natural seedlings are 
far from appearing and growing with regularity. The fellings 
are, therefore, made by volume, and we •should estimate the cubic 
contents of all the standing tiinh(T in the current periodic block, 
and divide this amount by the number of years of the period. 

la contains •• •• 8,300 cubic mdtres. 

16 ,, «. •• 2,820 ,, ,, 

Ic „ •• •• 5,880 ,, II 

Total, 12,000 „ „ 

The annual felling will he ^\,th or 000 euhio metres. It is clear 
that if wo fell annually 000 cuhic nictre^', we ‘'hall be certain 
not to exceed th<^‘ or ntpaJtlUff/ of th(^ loro'^t,* for the 

trees standing in the fir-^i periodic block at prt'sent contain this 
volume, and as they will remain standing on ihe average for half 
the period, i.e.^ during 10 vear^, it w'ould ])e ])iit fair to add the 
increment of the standing croj) during 10 ycar» to the actual 
cubic content,", 12,000 cuhic metre". 

I will at once admit that tlii" incrcrucnt i®* always very diffi- 
cult to dctcrmiiK', and that h would h(* much mon* jjrudent to 
fix the annual yield at only tin* JJh ])art of the volume of the 
standing crop, e.stimatcd at the time the working scheme was 
framed. 

The increment will form a reserve to set against the diminn- 
tion of the volume wdiich iniglit ari"<‘ from errors in estimating 
and cubing ;t wo n(‘(*d lU'^er Jose ''iglit of it, as we can always 
verify from time to time the ^oluim^ still to he felled, and by 
dividing it by the remaining number of the years of the period, 
can calculate again the amount of tin* annual felling. This 
simple operation, which is calknl revi^hiy the capability^ can be 
done, for instance, at each dcc( unary. 

As regards the order of ih(‘ fellings, it must be proscribed 
by Nature, aud by the forcster’.s intelligence : nothing is more 
capricious than the way in which natural M‘(‘(llings are pro- 
duced, and all that we can do is to sngge"t the ortfer for com- 
mencing the fellings, which is done in the .siinph'st manner by 
the letters a, 6, c, in the table of fellings. 

* One cubic m6tre is nearly 3G cubic feet— (T r.) 

t Windfalls and dead trees, which occur in ihe first periodic block, and crener- 
allv, in the compartments which furnish tin capability of the fellinM br 
volume, are included in the annual yield. Those which come from other parts of 
the forest, are not included in this estimate, siuco they have not been ca^dermA 
in calculating the capability— (A u.) 
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2ndhn Secondary produce. — The principal products are thus 
worked out according to volume, and are classified in this man- 
ner in the special table of fellings, as oi)posed to the thinnings 
which are made by area. These latter, wliich are often called in 
a general way, improvement fellings^ differ in character, with 
the age of the timber, and consequently with the age-classes of 
the standing crops in the periodic blocks. In young forest- 
growth the number of steins which become suppressed, and 
die, is naturally greater than in older ones, and they must 
therefore be thinned more frequently than the latter. In the 
case of timber bO to 100 years’ old, classed in the second 
periodic block, it is often useful to thin rather heavily, in order 
to allow tre<‘« destined to give seed later on, to increase their 
crowns, and thus to become fit for j producing it : the thinning 
then takes a new charact(*r, by which wt* can distinguish it 
under the names of jinal thinning, or preparatory regeneration 
felling. 

The proprietor who can devote all his energies to the good 
management of his forest, will (‘iideavour to repeat these deli- 
cate operations fn'quently, and to as^ign to tliem a rotation 
conformable to their various r(‘quirements ; but in a very im- 
jiortant un(l(*rtaking, .such as tin* ad mini.'*t ration of (Jovermnent 
forests, it will sufHce, that the rules for thinnings should be 
adant(‘d to the principal n*quirements of the stiinding crop, and 
to tno main features of their culture. 

Two methods are in use — 

In the former, each of the four periodic blocks about 
to 1)0 thinned, forms a succession of fellings, wliich must be 
qffected throughout the perioilic block once, or twice, iluring the 
period. Thus in periodic blocks II. and 111., ^idh of the area, 
or 2^ acres a year, will be thinned annually. In IV. and V., 
i\>th of the are 4 i, or 5 acres a year, will 1)0 thinned, thus going 
over each block twice during the period. A similar regularity 
to that of coppices can even be followed, by dividing each periodic 
block into ten parts, and making fcdlings every other year in II. 
and III., and every year in IV. and V. 

This plan has the great advantiige of securing a regular suc- 
cession for the thinnings, and assisting in maintaining a steady 
annual yield, by furnishing yt*arly thinnings of the same nature, 
i.e., made in similar standing crops in every periodic block. 
The only fault wo can find wuth it, is, that in forests of small 
extent, it furnishes inconsiderable fellings, which give little pro- 
duce, are difhcult to sell, and require too much supervision. 

The special table of fellings for the first period will, in this 
case, bo drawn up as follows : — 
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Special Table of Fellings for the first period^ (188M899.) 


i 


1 

State of 

.s 

standing 

1 

crop. 


2 Nataro of Fellings by 1 

p operation. area. ttemaras. 


A. Fellings hy Volume. 


High forest 


Regenera- 

of oak with 


tion fell- 

seedlings, 

130 

ings, 

High forest 
of beech 
with seed- 
lings, • • 

110 

Do., 

Mixed high 
forest, • . 

o 

Do. 


i Volnine to be 
e p 1 oi ted 
12,000 c m. 
at GOO c. OL 
per annum. 


Special 
works to be 
made dar- 
ing this pe- 
riod. 


B. Fellings hy Area. 


lid; 25 Yoanghigh 

forest, re- 
gular, • . 

II5, 25 Do., •• 

Ilia, 12^ High poles, 

III5 Do., .. 

IVa, 6i Poles, re- 
gular, ,, 

IV5, 48} Do., .. 

Va, 25 Saplings 

and poles, 

Y5, 25 Do., • • 


( Five acres 

Final 


801 1 r Five acres 

1 2ad thin-^ every other 
I rung, ^ year (odd 
70 J numbers). 


Second-class 
forest road 
in compart- 
mente la, IS, 
Ic, with a 
bridge over 
theLittle- 
ford brook. 


50 [let thin-J Five acres 
^ I 1 por annam. 


>>CleaniDg, 


The Map of the Forest is given on the succeeding page. 
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indly* In the other method, the four periodic blocks which 
are to be thinned, are treated as a whole, and their united area 
of 200 acres forms a succession of fellings for the time chosen 
for the rotation of the thinnings. It will always be an advan- 
tage, as in the first method, to choose the length of the period 
for their rotation ; thus the thinnings will continue for 20 
years, at the rate of 10 acres a year, and will be carried out for 
five years in each periodic bicek. The nature each thinning 
should take, will bo indicated by the periodic block in whicn 
it is to bo made, and the rotation chosen for the compartments, 
ia Auoh as to suggest to the foresters the proper mode to be 
Adopted. To take an instance, in compartment IVa, any ordin- 
ary forest guard would know that he was dealing with a thin- 
ning in a fourth periodic block, even if he had no map, and were 
ignorant of the working-scheme of the forest. 

In the following period, in 1900, the second periodic block 
will come under regeneration, and will be replac^ in the suc- 
cession of thinnings, by the sixth periodic block, so that the 
total number of 200 acres may be maintained ; thus the thin- 
nings will recur every 15 years, if we wish to continue them 
according to the order of the periodic blocks, — this being a 
mean, between the interval suitable for young and more mature 
timber, — or every 20 j^ears, if we are careful to commence 
the thinnings in 1900, m tho periodic block just entering this 
succession of fellings, in tho place of that which is coming under 
regeneration. We can then, in each period, make our thinnings 
recur at intervals suitable to cultural requirements, and intro- 
duce into high forest management the simplicity and regularity 
of coppice, by dividing each periodic block into five equ^ 
parts. 

The only drawback to this method, is that of not furnishing a 
steady annual yield, since thinnings in II. and III., are much 
more productive than those made in IV. and V., which are 
generally mere cleanings ; but its simplicity has often caused its 
adoption in important State and Communal forests, where an 
unequal annual yield is generally compensated for by fellings 
in other working circles. 

To sum up, wo may say that the choice between the two 
methods depends on the area of the forest in question ; the former 
being preferable, when there is no chance of its resulting in too 
inconsiderable fellings. 

The following is the special table of fellings prepared accord- 
ing to the second method of thinnings : — 
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Compartments. 

Areas, in acres. 

State of 
standing 
crop. 

o 

00 

00 

V 

m 

o 

tD 

< 

Nature of 
operation. 

Fellings by 
( area. 

Remarks. 



A. Fellmj 

Volume, 


la, 

15 

High forest j I 

Regencra- 





ofoak^itli 

1 

1 

tion fell- 





seedlings, 

130 

ings. 

• • 


Ih, 


High forest 







of beech 







with seed- 







liiiffs, . . 

110 

Do. 

• e 


Ic, 

22i 

Mixed high 







forest, • • 

105 

Do. 

• • 




B. 

Fellings hy Area, 



Ila, 

25 

r 

00 ■ 




m, 

25 


80 




Ilia, 

m 


80. 






Young 

1 




IIK, 

36i 

high for- 

70 


1 0 acres per 




^est, polcs^ 

1 

j-Thinnings, 

annum. 


IVa, 

H 

and sap- 

50 






lings, .. 





IVi, 

43| 


40 




V«, 

25 


40 




Vi, 

25 


30^ 

r 

) 




To return to our forest — 


There are then throe established snb-di visions for forests : 
periodic hlocks ; compartments; thinning jAots, 

The first are marked out permanently on the ground : they 
are the groat divisions of the forest : the other two are only 
sub-divisions of the periodic blocks, and the question arises, 
whether or not it will be necessary to mark them out on the 
ground. 

Begarding this it is difficult to lay down an absolute rule. 



▲UBVAGBlfBHT BBB FOXUSTB. 


121 


In the case of the first periodic block, there need be no hesitation; 
the boundary lines of the compartments should always be 
marked out on the ground, since it will always be useful to 
know, at any time, the cubic contents of the timber which they 
contain, and for this purpose a special register should bo kept 
up for each of them. In the case of the other periodic blocks, 
we may have forests regular and homogeneous enough to allow 
of the suppression of the compartments, which have served in 
the inventory of the forest, and we may then mark out on the 
ground the boundary lines of the thinnings. The boundary 
fines of the compartments will then only remain on the maps 
for the purpose of explanation, whilst the lines of the thinnings 
will be marked out on the ground by little boundary pillars or 
ditches. But this will seldom happen, for in reality we have 
only to do with irregular fore«»ts, where the raison cCCtre of 
comj)artinonts must be attended to. They were first demarcated 
to enable us to analyse the forest and estimate its resources, and 
have besides the definite object of separating portions of the forest, 
whore the situation, and the character of the vegetation will al- 
ways necessitate special treatment for the standing crops. Thus 
they have the double character of being analytical as well as cul- 
tural divisions. As soon as we have agreed upon the general 
working-scheme, wo should suppress compartments which have 
only served for analysis, and only preserve those which ought to 
be maintained on accoimt of permanent peculiarities. One 
should then, as a general rule, mark out tke compartmerU lines 
on the ground. As for the thinnings, their boundaries will 
he drawn on the forest map^ giving them the most suitable 
shape for working, according to the contour of the ground ; 
W'o thus prevent loss of time, and uncertainty regarding their 
proper position, which might otherwise be an annual source of 
inconvenience. In practice, we may even slightly modify the 
absolute rule of sub-divisions into equal areas, which we have 
given in the explanation of the two systems of thinnings ; by 
making use of the compartments, grouping them, or sub-dividing 
them, so as to include the annual thinnings within their boun- 
daries, even if small differences of area occur. These areas are 
then entered in the sp(»cial table of fellings opposite to the years 
in which they should be lelled. In this way wo can completely 
satisfy one of the most essential conditions of a good working- 
scheme, which is, never to contravene, and always to favor the 
application of the rules of forest culture. 

The reserve , — I have already said, that it is advantageous 
for certain classes of proprietors, to place a portion of their 
capital in reserve, and that forests offer great facilities for such 
a measure. The high forest system in this respect offers more 
facilities than that of coppice ; wo could, in fact reserve a portion 
of the forest for suppl3ring u^orseeu necessities ; . but it would 
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be imich bettor to deduct a portion of the annual yield ; for once 
the reserve has been exploited, we might have to wait, often 
for a very long time, until nature has restored it. But hy 
making a deduction of 10, 15, 25 per cent, from the revenue, 
wo carry out the most essential condition of a reserve, i.e., of 
always including exploitable timber, and of being always at our 
disposal. 

Amongst the two components of the revenue of a high forest, 
it would be quite useless to deduct anything from the secondary 
produce of thinnings, for tliey havo a distinctly cultural 
object, which must nev(*r bo lost sight of, and pecuniarily, tliey 
are too little productive to 1 k) useful for this purj)os(‘. Tho 
reser^^e must be taken from the produce Of the principal fellings: 
from the 12,000 cubic metres destined to furnish tho principal 
fellings, we will deduct 25 per cent., (provided unforsenm wants 
are set at this figure,) ?.e., 3,000 cubic metres. Tho remaind(T, 
9,000 cubic metres, will furnish an annual yield of 450 cubic 
mdtres. 

Tho 3,000 cubic raftres of the reserve will always bo at the 
command of the jiroprietor, provided the regeneration of tho 
first periodic block bo assured ; they will furnish liim with a 
surplus stock, of which the average is 150 cubic metres annually, 
and which may be exploited within the 20 y(»ars of the jKTiod, 
with the proviso that wo should constitute a similar reserve, 
when we commence felling the second periodic block in 1900. 

Regiater of the worhing-sf^heme , — In following the table of 
fellings exactly, th(* proj)ri( tor will always ho certain that ho is 
not tamperin;^ with his standing crop, which may be calbnl tho 
mechanism of his forest ; Ijut it nearly always hap}>ens that tlio 
requirements of natural reproduction hast(;n or retard the fel- 
lings in such and su(;h a compartimuit ; that thinnings are not 
made, because they would give an insigniticant yimd, or that 
fellings, more or less severe, are made in the rescirvo. All these 
circumstances create for high fon\sts, much more than for cop- 
pices, the urgent necessity of keeping an exact account of the 
state of the forest capital. 

Tho register of the working-scheme will be kept up as in 
coppices, but a separate column will be sot aside for each mcceR~ 
which the working-Hchomo j)r(5scribes. A record 
will thus be made for each compartiiHMit, and the cubic contents 
taken from tho reserve will bo written in red ink, to prevent 
confusion. 

The following is a register of tho working-scheme for tho 
forest which has already 8erv(‘d us as an example, supposing that 
the scheme were framed in 1880 : — ^ 
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Register of the Working-Scheme. Fkrst period^ from 1880-1 899. 
A. Fellings hy Volume. 


Pebiodio 

BLOCK& 

I 


FEU.iNa& 


Compartmcnta. 

la. 

Ih. 

le. 

Total. 

Ordi- 

nary. 

iU 

JIS.S 

•si.sg 

iM 

a 

Cubir content* 
to be felled. 

c. m. 
3,300 

c. m. 

c. m. 
5,880 

c.m. 

12,000 

c,m. 

9,000 

* S E.H 

PS 

188U, .. 

451 

• • 

• • 

451 

451 

• • 


1881, .. 

450 

210 

235 

895 

445 

450 


1882, .. 

150 

• • 

300 

450 

450 

• • 


1883, .. 

• • 

•• 

441 

441 

441 

• • 


1884, .. 

20 

O 

CO o 

1 390 

853 

450 

403 


1885, . . 

449 


• • 

449 

449 

• • 


• • • • 

• • 


• • 

• • 

• • 

• • 




Bcmarks. 
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ThM fignres fihow that in 1881 450 cubic metres were exploited 
in the reserve in la, and 445 cubic metres from ordinary fellingB, 
in two lots in 15, and Ic. In 1882 the ordinary felling was formed 
by two lots, 150 cubic mdtres in la, and 235 cubic metres in Ic ; in 
1888 a single lot of 441 cubic metres in Ic ; in 1884, 403 cubic 
metres from the reserve, were exploited in 15. The ordinary felling 
consisted of 20 cubic mc^tres of windfalls in la, 40 cubic metres in 
15, and by a lot of 390 cubic metres in Ic. 

Itegarding the thinnings, the average of the annual fellingR is 10 
acres ; but we may notice the mothucl chosen of including the fell- 
ings within the compartment iiinits, so as to avoid having the annnal 
felling carried on in two compartments at once, without accelerating 
or retarding them more than if only exactly 10 acres had been ex- 
ploited annually : thus compartment Ila, oi 25 acres has furnished 
two fellings of 8^ acres, and one of 8J acres, for the three years 1880, 
1881, and 1882 ; compartment 115 of the same area, has only been 
divided into two fellings of 12^ acres each, for 1883 and 1884, so that 
the 50 acres have been gone over in five years, as if we had made 
five fellings of 10 acres each, &c. 
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CRITICISMS ON NOTES FOR A MANUAL OF 
INDIAN SYLVICULTURE.” 

I HAVE boon favonrod with further criticisms on my Notes by 
several centlemon, but as they would take up too much space 
in a single number of the “Indian Forester,” 1 cannot help jmb- 
lishing them in instalments in the order in which they were 
received. 

I must also give up printing the criticisms in italics, as they 
are very long, and whole pages of such type look very ugly. 
SmalltT ordinary t}^)e with inverted commas to distinguish the 
criticisms from my own rephes seems to me the best thing to 
adopt. 

Mr. SMYxmEs. 

100^ III (d ). — The young plants and trees of Pirns Ion- 
gifolia possess a thick corky bark which protects them from fire admir- 
ably : it is evident that those individuals have survived which possess- 
ed the thickest bark, as fires rage annually in Pitnts longifoUa forests. 
This might bo mentioned perhaps somewhere, as so much is said about 
the struggle for ezistenoe.” 

Yos, I will mention this in connection wdth the fact, which I 
have omitted to sneciaJbo, that the greater pow’er of resistance 
enjoyed by the older trees to damage by fire, frost and drought 
is often duo to the greater thickness of their bark. I will also add 
at the top of page 116 , that tlie vitality of dormant buds depends 
in a great measure on the thickness of tho covering rhytidome. 

“ Page 126^ IX (J).— With rogard to deodar, you cannot say ‘with 
the cODsequonco that seed fails on an average in one year out of /mr.’ 
First of all, it would bo nearer the truth to say that seed i> produced 
on an average in one year out of four. It has been proved in Jaonsar 
that deodar seeds freely ons year iu throe on an average, both 
as regards the whole crop and individual trees. You can nearly always 
find some seed sometvhere, but that does not imply that a particular 
seed-hearing tree produces seed every year. Secondly, it is extremely 
doubtful that the 13 or 14 monUis which elapse from the appearance 
of the fiowor-bnds to tho maturation of the seed are the cause of the 
failure of seed two years out of throe, or oven ‘ one out of four’ as 
per Notes. This might have somothing to do with it if flower-bnds 
appeared every year ; but according to my experience, flower-buds do 
not appear every year, nay, are totally wanting in those years which are 
succeeded by a year of no seed (from October of one year to November 
of the next). The seed fails because there are no female flowers 
formed ; hot why this occurs sometimes I do not pretend to say.” 

^ Tho expression 4n one year out of four’ is ovidonily an over- 
sight; it ought to have boon Uhroc years out of four,* I was 
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contrasting the more frequent seeding of ihe Ilimalayan firs with 
the rarer production of fruit in the deodar. But this is only a 
side question. If Mr. Smytliies i> riglit, and I have <»very 
reason for admitting his high aiifliority, 1 must omit alt(»gether 

the passage ‘Thus between tht‘ appearance during 

tho mildest months.’ Would Me-^rr^. Bagshawe, Moir, Eardley- 
Wilmot and others kiudly favour me with their own experi- 
ences ? 

“ Page 127^ IX (d). — Sponking l*roadly yon may eay of Qrtercue 
dilatata and aemtcarpifulta that they ripen tlieir acorns in the middle 
of the rains; but more strictly it is, the latter at tho beginning, the 
former at the close of the rains. The moral is very much the bamo 
in either case, i. e., in whichever way you j)iit it.” 

Where I have had an opportunity of observing these tw'o 
species, the latter ripeiH it- fruit in August, the former about 
a month later. Augu-t-Sept<Miil)er, nia\' fairly lie called the 
middle of tho rains. But to leave* no room for objection, I will 
gladly alter the wonN ‘ in the midille of the rainy season’ to ‘ dur- 
ing tno full previilcuice of the South-West Monsoon.’ 

“ Last para, oj IX (d), pngf 121 . — This does not apply, as it stands, 
to those seeds which germinate in the Himalayan spring— deodar, PmuA 
longifolia, silver and spruce firs, cVc. The sentence, as it stands, im- 
plies that all seed germinates in the rain.s : the spring, after the snows 
have melted, is a more favourite time for Ilimalayan trees.” 

I am very much ohligc<l to Mr. Smytliies for {minting out 
this absurd oversight on iny part. 1 tliink tho addition of the 
following closing sentence tu tin? paragraph in (piefttion will 
supply the omi.-iiion : — 

‘The preceding remark doe- not of course a|i|)ly in tin* inn<*r 
Himalayas to a great many kimK of seod Vail about the 

beginning of winter. Tin* majority of such .sce(l> germinate in 
the .spring when the snow** are melt«*<l, f>r, where snow dws not 
lie on the ground, during the ‘•jjring rains.’ 

“ Page 130, XII, last para. Beodar cannot bo acclimatised in Eng- 
land, not owing to laU frosts in the spring, t»ut owing to the intensity 
of the frost in occasional winters, e.g., lHHU-81 and 1879-80. Tho 
deodar goes on happily enough for several years, not minding late 
frosts in the spring ; and then a 8e\c*rc winit r occurs which kills it. 
On this point 1 give below the testimony of Messrs. James Backhomo 
and Sons, the large nurserymen at York 

•The deodar, so far as we have seen, always BufTers severely (and 
often fatally) with a frost of great intcuKity— say, tbennotnoter at or 
below zero (Fahrenheit ?)' 

1 am much obliged to Mr. Smyllii<*H fur the above fa<*fs. But 
they do not in any way affect what I have said : by Northern 

Europe 1 of course mean the northern i>ortions of the European 
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continent. Great Britain and Ireland, from their insular position 
and full exposure to the warm gulf stream, enjoy a e^unparatively 
mild climate. 


Captain Wood. 

“ Yon define Epicorms as * the twigs and the branchlets that dere- 
lop ou the boles of trees when they are suddenly exposed to the 
light ;* a few lines above yon sny, * the length of the stem of a tree 
under its branches is called its bole/ Now Epicorm means ‘ on the 
stem/ so that I think the word * bole ’ should bo used with whaU 
ever word it is accompanied. In your reply to Mr. Trinien, you say 
that * stem alioots may be situated anywhere in the interior of the 
crown : ’ the nature of tlie shoots that grow on the bole is that of a 
sucker, and I wonld therefore j>ropose calling the ‘ branches gour^ 
mandeej * bole-suckers,’ and the twigs on the bole, * bole twigs * : 
in Indian forests these bole twigs are not always caused by the sudden 
admission of light, but often from damage done by fire when the tree is 
young. Suppressed branches that appear on the bole and have twigs 
on them might be called * bole brancblets * ; a * bole branchlot ’ is 
often what was formerly the leading shoot of a young tree which be- 
came damaged and pushed aside by a shoot (now the bole above it) 
which took its place." 

‘Epioorm’ lioing a new word, I no roa.<«on for insisting 
on its being made to mean a branch on antf j)art of the stem, 
Invauso koniw!^ is the (ireek for I think I am quite 

justifi<*d in limiting it totlie twigs and bnuiehlet.s which develop 
ou that part of the stem, which 1 ha\e ealbnl the ‘ hole.' If the 
nece.Hsity <'ver occurs for spi*ciali>ing th(' fa(‘t that tlie epicorm 
in question is a twig <ir braiichlct, w<‘ have <»iily to u**e the don- 
vative adjective rpicormir as a qualifying w ord. ( aptain Wocsl’s 
j>ropas(*d employment of th<' wdrd ‘ >ncker ’ is not (icfensil>le, 
siiu*e u sucker is nc'ces^arily a subterranean shoot. 1 .**('0 no go<Kl 
in adoj)ting the .special tiTin ‘bole braneblot,’ (’aptain \Voo<l’s 
remarks have, how’ever, made me jH»reei\e the insufhehmey of 
my definition, wliieh 1 would aceoniingly inoilify thus : — 

* An epicorm is any twig or braucldet situated on the bole of 
a tree,’ 

Thus our word ‘epicoriir will include not only wkaf the French 
call ifourmntult's and the (tcrumns H hut also 

nil unhealthy develo])?nent.s of twigs ami branchlets on tlie hole, 
which are so coniinoiily to bo seen in our irregular forests, es- 
pecially in those of sal. 

“ For * social ’ why not use the word * associative * ? The word 
* asflociated * is often used with tlie word ' trees ’ to express trees of a 
species which naturally grow in the company of another species or of 
sevcrid different species." 

This is a very good suggestion ; but I think that the 
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* sociable,’ which I have propo‘»etl in the Jannary Nnmlwr 

(page 14), is better for two reaM)ns. In the first place it is in 
current everyday use, and, in tin* place, wo obtain from 

it the equally current noun ‘ hociability.’ 

“ Evergreen and deciduous . — I think we want Rome word between 
the two. Grigor (a Scotch authority on practical arboriculturist) 
uses the word ‘ sub-evergreen,' an 1 I think wo want some such word, 
to describe trees which, according to }oar definition, aro deciduous, 
but are never quite bare owing to th^ now leaves coming out while the 
old ones are being shed, ‘^Al. Kugenins^ Schleichrra tnfuga^ tjrc., 
generally, &c. In the first and second lines of page 1 80, you mention 
‘ the sill which is all but an evergreen,’ practically it is an evergreen, 
and though we want to be os exact as we can, we uinst not, on the 
other hand, drop tlio u>e of accepteil words, otherwise we might 
object to evergreen a=» not being strictly correct, and we might ohjt'ct 
to ‘ evergreens ’ being cla^secl separately from deciduous trees, as 
most * evergreens ' are really deciduous, only not in the aenso laid 
down by you. 

** When treating of cliruherh (page 33, lines 27 and 28) you remark, 

* and indeed the largest of them are found in deiise evergreen forests.* 
Are you using tlie ^^ord ‘ ov< rgrecn ’ in its strut or genera! sense? 
I have seen Fpecunens of iSauhihia Vahin with stems about ho inches 
in girth breast high, and co\en!ig over a fpiarter of an aero of sal 
trees 50 or GO feet high. Tiie^e are largo enough specimens to do a 
large amount of damage, and 1 should like to know in what ever- 
green forest there are larger oqos Should on enquiry it l>e found that 
the largest creepers are m (leeulwfu^t forest, it will bo a greater reason 
for adopting a word which n ill define Ireus that aro almost evergreen. 
I propose the word qunsi-evirgreen, ** 

My answer to thi« ol»jo< tion would carry me beyond the spaeo 
allotted for this pajxu-, and I, riierefore, re^ervo it for the next 
issue of the “ Indian Foroicr.” 

E. E. Fkrkaxdez, 


A PERIODICAL RAIN-GAUGE. 

This instrument is do'^ignoil to gi\c* at one reeling the whole 
rainfiill for a year, or any vhoit< r piTuxl. It is intended es|K*ci- 
ally for ii^e in forests, or in iMaec'e'<'ihie localities which caiinot 
be easily visited more than ouee a year in the fair season t 
though it may befonnd useful uNo, as a ^egi^tering instrument, 
to check the totals of rainfall takiui iu ihr ordinary inaiinor 
unskilled ohbcrvers, such a> iho clerks in a Reveuue office. It 
gives at one reading rainfallrt up to UX) inches. 

Description of instrument. — Tliela^it form which I have adopted 
consists of throe bottles standing in a iiadai case, very like the 
half of a small wooden barrel, the sides of the zinc caie at the 
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height of tho shoulders of the bottles are cut into teeth at the 
edge, so as to allow of free vcutiLation under the metal collar 
which surrounds the top of tho three bottles. Tho object of this 
metal collar and of the metal case in which tho bottler are placed, 
is to shield tho bottles from tho unequal incidence of direct sun-* 
light, and to preserve each bottle as far as possible at the same 
temj^mture. Tho metal casing is so arranged, that while the 
wind has free access to each bottle, slanting sun heat is receive<l 
on the double metal casing, and condnct<‘ri to every part of tho 
instrument alike. A further precaution, but one not practicable 
in most .nitnations in warm countries, on account of white ants, 
wouM l)e to interpose a felt lining l)etw<*c*n the bottles and tho 
metal wising. Where the situation admits of it, greater accu- 
racy in the evenness of the evajwration would probably be secured 
by taking the* three bofth's out of the case and placing them 
apart from one anntlu'r, at such a distance, that the shadow of 
one would not fall on tho shadow of another ; for common 
bottles of thi<*.k blue glass well coatnl with dust throw a toler- 
ably dt»ep shadow, and absorb the greater portion of tho heat 
from direct sun light passing througli them. Tho broad metal 
collar has a slope of mur(« tiian 45° with the horizontal, so as to 
obviate the clianee of ruin splashing up drops from the surface 
of the collar into the funnels. As most pt*ople are aware, hea\*jr 
drops of rain, notably tropical rain, wdll, from a smooth hori- 
zontal surfaw, splash up vertically to a height of above a foot. 
For tho vsame reason, to prevent vertical splash, tho cap of 
the evaponii'ter is made poinUnl, and placed at a level lower than 
that of the mouths of the funnels. Two bottles fitud at tlie nock 
with funnels, constitute the rain-gauge projier of the instrument: 
the third bottle, instead of a funnel, lias a cap like an inverted 
funnel with the small end closotl. This is tho evapometer. Under 
the cap of tho evapometer, so placed that no rain can enter it, 
is a small hole of tho same size os the afiertiire at tho small end 
of the two funnels which receive tho rain, so that the circulation 
of air in each of the three Iwttles may be the same. The princi- 
ple of tho iiistruniont is, that ovaponition proceeiis equally in all 
throe bottles, and that tho total rainfall, at the end of any 
period, equals tho rain waU^r found in tho first two liottlcs, 
plus the loss from evaporation as registered in tho evapometer. 
This will |H'rhaps l»o made clearer by an account of tho instru- 
ment in its simpler form as it was first nsetl in Mysore. The 
following is taken from Uiu Indian Forester” iqt January 
1882, page 223 : — 

Tho f^ugo oonaists of two cylinders of sheet zino— one oon- 
structoa like an ordinary gauge, oxoopt that it is longer, being 
of a length to rotain the maximum quantity of rain which might 
fall between any two observations ; and the second similar to 
the first, except that it is much shorter, and adapted to give the 
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measure of the evaporation only taking place in tlio first 
cylinder. For this purpose, the second cylinder is like the first, 
but furnished with an umbrella-shaped cap, which excludes all 
rain while permitting the free circulation of air to the funnel. 
Placed in position, the conditions of the two cylinders are 
identical, except that min is admitted to the first cylindt'r, and 
excluded from the second ; (‘Aa])oration poos on (vpKillyin both. 
The first cylinder gives rainfall minus evaporation ; the second 
evaporation only. Tlie diameters of the cylinders are such as 
is convenient fur rend in;: with a graduated glass measure, and 
of a convenient size with regard to the height ; mine are 8 
inches. To sot the instrument ; a known qnantity of water is 
placed in the fir-^i cylindi-r A, ‘'.ay one mch, to (msure constant 
evaporation till the first shower falls ; at the same time the 
second cylinder 11 is filled with wat<‘r. To read the iiistniinent ; 
the rainfall since last ob'er\atioii equals the depth of water in 
the first cylinder A, jdii'' the Io'^.h by evajM)ration read from the 
second cylinder R. The lieight of wnt<T in each cyliivler ean 
be read approximately, and very ra]d«lly, with a gmduatfMl slip 
of zinc painted bla(‘k with while ligurt^'j. J31ack or dark grey 
paint showi the w'ater lines best. 

When greater acenracy i^ required, or if tlie cylinders are 
badly made, the watfr in each i» measured in the usual way, 
with a graduated gla^'^ \e 2 -» 1. 

The tops of hotli eylindor-- are looked with brass letter pad- 
locks. Both cylinder^ aie imbedded in n mound of stones, 
earth, Ac., turfed o\er, first, to pre\ent excessive evaporation, 
from solar heat ; MCnn«li\, to pre^ent the instrument l>emg 
disturbed. Any inaru iou*' tanifuTing with the instroraont to 
make the rainfall ajipear les^^ becomes thou discoverable. 

In the improb.'ible case (»r any one l)eing interestoil in endeav- 
ouring to make the rainfall ap[)ear more, it w-ould be easy to 
supplement each large (‘ylinder, with two or three smaller ones, 
with knowm small diameter-, as chf'cks, in which case any one 
de.sirous of tampering wdtli the gauge l)y adding water would 
have to do so in the ratio of irr* for each cylinder ! The 
advantages claimed for this instrument, are tliat it enables one 
to obtain a knowledge of tlje total rainfall, accnratolj within a 
tenth of an inch, ana of the total yearly evaporation, tin<lcr the 
conditions— those two factors being the imnoriiuit ones to tree 
life. 

In ita present form the instrument is more compact, and one 
look secures it, so that nothing can be removed, nor oan theinstrU^ 
inent bo ot>ened without unlocking it. (ibigg bottles have been 
aubstitutea for yossels of copper or zinc, it being found in prao- 
tice that the oxidation and consequent liability to leak of metal 
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vessels in any form, is a fatal objection to their use, when water 
has to be stored for a long period. 

The receiving area of this rain-gauge is now ProtoO -square 
inches, or one^thinl the receiving area of the ordinary Sviuon’s 
gauge, which has a receiving area of square iuclu^, with 

a diameter of funnel of 5 inches. Thus this rain-gaug(‘ recjuiros 
no special measuring glass, the figures given by the on! inary 
inoa‘'Uring glass for a h inch gauge, Iwing innltipliiHi hy 3 when 
the instrument is being read. In the periodieal rain-gauge the 
reeeiving area of ((rodoO square inches) broken into two 
nearly e(jual two funnels taking the [»Ia<‘(* of one. Of 

the two funnels, one i-j slightly below, and on<5 ♦'lightly above, 
2 inches in dianieler. The larger funnel, inches in 

diameter, lias a receiving area of 3-4447 4 square inche*' : the 
smaller tunmd, indies indiaim‘ter, ha^a receiving area of 

.‘M002r> sqiian* indies. The*^* figures are so arranged that the 
ri‘cei\ing area of the smaller funnel is the receiving area of 
tlio large funnel, hence the rainfall mea^und from the hottlo 
vith the smaller funnel equals the rainfall mea^und from the 
larger funiid lmllfipii^^l by O-p. The object of this division of 
tlir receiving area is threefold : — To test ili»* n*atlings of the 
Anstriiment. Th<* rain-gauge lK*ing lockinl up and left by itself 
lor a y<‘ar is v(*ry liable to Ihj bmijHTtd with. Malicious or stupid 
pfTsuns may pour in water or <’arth ; the droppings of bird" or 
tree's may foul tlie water (which infliiemv" the evaporation) or 
stop up one of the funnels. Unless the readings from the two 
bottles satisfy tin* test tliat the lower reading is W of the higher 
reading, it may be nssuined that something is wrong : and 
again, the instrument only rcM]uiring toU» rt*ad onco a \ear, tho 
HervicHvs of a skilhd observ<*r would ordinarily he available for 
this i)ur])ose, but on <'inergencie>, when it iniglit lx* luve^Siiry (u 
enipbiy an unskilled ohst‘r\er, hU reudiugs could bo chocked by 
ap})|yiiig the test to his returns. 

2m!h/, ('ireumstanws may arise in which, through an acci- 
dent, the reading from one l>otth» may Iw vitiated, and at the suuo 
tiine, there may be no r<*asonabh» doubt, that the rending from 
the remaining bottle is correct. In this c^ise the rainfall can bo 
calculuteil from the reading of the single bottle in'«tmd of inter- 
polating, in order to compTetc a series of obso^^'ationfi. 

3n/h/, I^y distributing the rninfall in two bottles, very large 
bottles which are costly, cumlM'rsome, and difiioult to renlnce if 
broken, are avoided, liottli^ containing half a gallon, or 4^ pints, 
may be purchased in all largo comiintrcud towns in India for a 
few annas. But enquiries made in ('lidcutta, Bonilwiy, and Mad- 
rw, from various sources, have foiled to procure bottles larger 
Y*an tliis, I have obtained empty siopnerod gallon Inittles 
direct from England (the Army and Navy Uo-oporativc Stores*) 
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at a cost of about Rs. 3 each. Unstoppered bottles would servo 
equally well ; and, imported in any large quantity, would pro- 
bably cost under one rupee each. Gallon bottles are necessary 
for rainfalls which exceed 50 inches per annum. ^ gallon con- 
tains 10 lbs. of distilled water, or 5i77*274 cubic inches. Tho 
bottle provided 'wdth the larger i’liniiel will be full of rain water 
first, and thns the capacity ol’ tho gauge to register rain is, "with 
gallon bottles, 277*274 -r 3-4447 1 (the receiving area of the larger 
fiinnel) = 80*402 inches d. pth ot rain. To this figure, in read- 
ing the instrument, is acMrd the loss by evaporation from the 
evapometer, multiplied by 2 : the e\aporfttioii ot course varies 
with tho climate; and some allowance inay usually be made lor 
bottles holding more tlian tludr stated capacity when tilkni up 
to the rim of the neck. 8o that the period ic^d rain-gaug(‘ (large 
size, with gallon bottles) may he reckoniHl on, under ordinary 
circumstances, to register rainfalls up to 100 iiK’hes. For dry 
climates, w’herc* the rainfall never exeeeti." 50 inches a year, tho 
small conujact in^^truiiwnt made with half gallon l>ottles is .'suf- 
ficient. The cost of this instrument made of stout sheet zinc, 
with bottles purchased in the ])azaar is 5. The cost of tho 
larger instrument, made up in Bangalore, of sheet zinc with 
gallon bottles procured from England, was Ks. 13 : made of 
dieet copper in Madras with gallon bottles from Englaiifi, tho 
cost of the large size instrument was Ks. 25. It is not practi- 
cable to make the funneK of sheet cooper, an<i the vessels to 
hold the bottle®, of zinc, on account of the gjilvauic action which 
is set up speedily corroding the zinc. Zinc does not look so neat 
as copper, nor is it as strong and lasting, hut, romemlH'ring that 
copper is a precious metal to the jK)orer (dasses, and that this 
ram-gauge is designi'd to Ix' nnjiroteetcxl in remote localities 
for a year at a time, it U evidently safer to have tho gauge 
constructed of zinc than of coppcT. * Tin should not be used at 
all on account of its liability to rust. 

For short periods, or for a small annual rainfall not excoixling 
17 inches for the half gallon hottl<*s, or 33 inches for the gallon 
bottles, it is useful (where e\fry cf‘nt of rain has a relative value) 
to have a second set of funncN with a re(*eiving area tho same 
as that of the stanrlanl 5 inch gauge. These two funnels have 
receiving areas of 10*33421 square inches, and 1)*30070 square 
inches with corresponding fiiameter® (»f 3*d27385 inches, and 
3*44124 inches. With the^e funneN the instrument is rciid i® 
the same way as with the 2 inch funnek^ «'xcept that the figures, 
on a measuring glass made fur a 5 inch gauge, must not be mul^ 
tiplied by three, tho instrument itself being now a 5 inch gauge. 

To set the instrument . — To set the in«tnimont, clean the bottles 
and put in fresh water (as pure as e^n bo conveniently procured) 
in the following quantities. With the measuring gloss, meas^ 
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in water into the evapometer, equal to about half the ) early 
rainfall (or about half the rain which may bo expected to fall 
during the period for which the gauge is get). Ent<‘r thl'« figure 
in a note book, or in the form annexed. In each of the bottles 
with funnels, measure in a few inches of water, enough to allow 
(approximately witli a margin) for evaporation till the rainy 
season l>egins. Enter this figure in the note book, and lock up 
the instrument before leaving it. Padlocks of brass must bo used 
to avoid rust. The large pin must bf‘ passed through the metal 
casing on both sides, and through the ends of the small chains 
hanging (lo>\ii from the funnels, and from the evapometer cap. 
The ]un is sctnireil by a padloik at the Miiall end, and fastens 
together the various parts of the instrument. 

To retail the imtninient , — Unlock the piullock, withdraw the 
pin, and lift otT the bro^ul metal collar with its attached funnels 
and (‘vapomeUT cap. Mi'usure the contents of each of the three 
bottles separately, and enter the figures in inches and cents. 
The ealculation of the t^^tal rainfall for the j:>eriod is then easily 
made in the following form : — 

To iet thi instrument. 


Water left in each funnel bottle, 

Water left in tbe evapometer bottle, ••• 

SS 

inches. 


ss 

inches. 


To read the instrument. 



Water found in tbe larger funnel bottle, 
Mubtract the water left as above in this 

= 

inches. 

cents. 

bottle when tbe inatrumeut was aet, ... 

=: 

incbcB. 


Rain water in bottle, 

-5 

inches. 

cents. 

Water found in the anialler funnel bottle, 
Subtract the water left aa above in the 


inches. 

cents. 

bottle when the instrument wae set, ... 

S 

inches. 


Rain water in bottle. 


inches. 

cents. 

Water left as above in the evapometer, ... 
Bnbtract the water now found in the eva- 

= 

inches. 


pometer, 

SS 

inches. 

cents. 

Loss by oraporation from the evapometer, 

sz 

inches. 

cents. 



X 2 


Evaporation from both bottles, 

S9 

inches. 

cents. 

Add the rain water from both bottles, -j 


inches. 

inches. 

cents. 

cents. 

Total nunfall, ... 

SS 

indies. 

cents. 


D, £. Hotoriiis, 

Dspui^ OoumxUor c/ Fomts. 
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A ROTX FROM COOBO ADOOT FOBEAT FIBEB. 


A NOTE FROM COORG ABOUT FORE>ST FIRES. 

TO THE EDITOR OF INDIAN FollESTKIl/' 

Dear Sir,— From a perusal of the December Number of the In- 
dian Forester,'’ 1 see that in the Central Provinces they make their 
fire traces from 300 to 900 feet broad, which has rather taken away 
my breath, as I have always grud^j^ed even 21)0 feet. Now 1 wish 
to point out that such broad lines as these should be taken 
into account in the statemeiit of area protected from fire. The 
area burnt is consideralile, as the following rough calculation will 
show. Suppose we have a nf 25 square miles, a perfect 

square, and that it ib fire-t raced all round, and by two middle 
lines at right angles to each other. W eliave thus sis lire-traces 
each 5 miles long, or 30 miles in all, averaging say 200 yards 
broad. These traces will contain 3*1*1 square miles, tir 13*0t 
per cent, of the forest. But the cahC I have gi\cn presents 
the minimum length of line-.. In actual praetie**, the perimeters 
of the forest being ciouked, we ba\e a mueli greater length. 

I can quite believe then, that the area of the forest occupied 
by fire traces would be 20 per cent., if the traces average (JOO 
feet in breadth. 

I scarcely think it can necehsary to make biudi broad traces, 
200 feet seems to me ample, it well burnt, and if carclesbly 
burnt neither will 000 feet be of any avail. 

As a rule my forests are burnt !>y fires originating within the 
traces, not by fires from the outside. 

Whilst on the subject ol lire jmitcction, I should like to get 
information as to what is bting done in other Provinces in the 
matter oi freeing teak in fire-protected forests. This I consider 
quite as important a matter as fire- protection, as regards teak 
forests. In fire-protected forests an enormous mass of vegetation 
springs up, which immediately stifles the young teak plants, and 
keeps them from growing. It is true they linger on, a sort of 
living death, but unlch« Home aid is given to them, very few of 
them will ever come to anything. Extcpsive and costly weed- 
ings will have to be made before very long, or we shaU end by 
killing out our teak. 

My own opinion is, that as regards heavy leak forests, fires do 
more good than harm, though not in open grass forests, where 
the fires are very fierce owing to the great height of the grass, 
and of course the difficulty would be to protect the one, and not 
the other. In these open grass forests the object in view is to 
get the forest growth to close up if not with go^ caste trees then 
with inferior, and to do this we muH protect. Twenty years' of 
conservancy without fire-protection seems to have done nothing 
for this class of forest. But in the heavy forest, with its canopy 
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fairly complete, the fires are not sufliciently severe to bam up 
the trees, and in them one does not often see trees burnt at the 
base. 

The fires are merely sufficient to burn up the ^rass and useless 
undenvood, which arc doing; their worst to stifle the young 
teak. Here and there a young teak plant is burnt down, but it 
immediately produces a strong root shoot which gets a good 
start of its enemies, the grass and soft woods which do not get up 
till the ensiling monsoon. 

A great deal is said about jungle fires impoverishing the 
soil. Much of this is, however, 1 think founded on supposition, 
and not on observation. Doubtless in scrub jungles where the soil 
is uncovered and baked hard by the sun, fires aggravate the 
evil, because any ashes produced by them arc washed off the 
hard baked surface by the first shower of ram. In thick 
forest, however, the case is very difierciit, the soil is open and 
porous, and the fire is not so severe, hut what a lot of stubble 
is left to arrest the water from running The consequence 
of this is that a large portion of the ashes soaks into the soil. 

On looking over the above, I find I say that the grass and soft 
woods do not get up till the ensuing monsoon, and it is true that 
it does not get up suffieiently to annoy the teak plants, but 
very soon after the fires have run through, a young crop of grass 
springs up which helps to retain the ashes. Under these 
conditions the soil soaks in more of the first showers than of 
subsecjuent ones, and consequently it takes in too the layer of 
ashes lying on the top. 

"What is the result? 

I should like to know other Foresters’ experience. Mine is, 
that heavy forests regularly burnt produce a very rich soil. If 
Dot 80 rich as the humus soils of European forests, yet 1 should 
say, more lasting. 

Cooae. 

(^ATTLE GRAZING IN DEODAR FORESTS. 

nKt)BR this heading Mr. E. McA. Moir pnhlishes a short 
article in the Deccunlier Number of the “ Forfv<iU»r/’ in which 
ho criticises the keeping of cattle out of deodar forest.s under 
praiuctinn. Mr. Moir gives instances in which seedlings have 
sprung up in spite of cattio grazing, while forests closed against 
it ha VO not produced any sellings, or at any rate only a small 
luimbor, booanao tho ground be<^o oc^npied h^ a dens 0 
growth of grass and bushes of various kind! Guided by bis 
experienoO) Mr. Moir is of opinion, ** that we have apparentlj 
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commenced the treatment of deodar forests on a wrong system, 
which should be corrected.” 

I agree with Mr. Moir, that an important question like this 
should be fully ventilated, but I think that the matter now 
under discussion xjontains an element of great danger, and that 
it should be approached with great precaution, or else harm 
may result to our valuable deodar forests. Only the other day, 
I am told, an officer of some nine years’ standing, when rejiorting 
on some hill forests in the Punjab, gave it as his opinion that 
cattle grazing did no harm to a deodar forest when reproduc- 
tion has been secured. It seems to me that that officer must 
have overlooked the great difference m appearance between 
a forest open to grazing and one closed against it ; the hard hare 

f round in one, and th(* beautiful layer of needles, dead grass, 
c., in the other. While in the former, atmospheric action 
is confined to the impressions it can make on a hard smooth 
surface, in the latter case, the humus produces a physical con- 
dition of the surface which is far more favorable to the growth 
of trees. 

In fact we may look upon needles, grass, &o., as the manure 
which nature provides for a forest, and which is taken from it by 
the admission of cattle, sometimes altogether, and in other cases 
partially, according to the degree of grazing. 

Although Mr. Moir is much more guarded in his expressions 
than his brother officers in the Punjab, I think all he has made 
out so far is, that he cannot exj)lain to himself certain pheno- 
mena. That goats and sh(‘ep do not damage deodar seedlings 
(and in fact even Mr. Moir admits this) and that bullocks and 
buffaloes do not trample them hoj)elessly under foot, nobody 
can make me believe, because^ 1 have se(*u those things myself. 
If on the other hand reproduction takes [)laco somcitiines in 
spite of grazing, the r(*ason may bo sought, either in the fact 
that the gazing is not heavy, and that a certain proportion of 
the seedlings make their way upwards in spite of it, or that 
the grazmg effects certain operations, which wo clever foresters 
have omitted to carry out, probably becauso wo did not under- 
stand matters better. 

Deodar, to reproduce itself, requires a certain amount of 
light to be given, but at the same time it is necessary to prevent 
the soil being covered by a dense growth of weeds. It seems 
to me, that in the generality of cases wo have hitherto given 
the first, but we have not prevented the second, and of course 
the results have been,^ that no growth has sprung up. If in 
such cases cattle get into the felling and graze just sufficient 
to reduce the grcMh of woods, so as to onaUe the deodar seed- 
lings to make their way through, the cattle simply supply whftt 
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WO from a desire of economy, op from ignorance, have neglected 
to do. If on the other hand the grazing is very heavy, the 

S irobablo result will bo that no seedlings sundve iho operation, 
n other words, grazing may, under certain conditions, ho a 
rough substitute for a cultural operation, but one which re(pure 3 
to bo most carefully regulated, or else “ the latter states of the 
forest will bo worse than the first.” Once a place has become 
a blank and remained in that condition for some years, w'o all 
know how difficult it is to get up a growth of forest again, 
what with our extremes of temperature, and the rapid disap- 
pearance of organic matter on and in the surface soil. 

What I should desire to impress upon Mr. Moir is, not to 
say, that it is a mistake to exclude cattle from deodar forests 
under reproduction, but that in the reproduction of deodar 
forests caitle may, under certain conditions, bo made use of in 
order to keep down an increasing growth of weeds, and thereby 
save us the trouble of removing that excess of WTod by manual 
labour. At the same time 1 hope he will nut overlook the fact 
that, to use cattle in this manner, is a very delicate operation, 
which requires the most careful control. 

Bw. 


PTEROCARPDS SANTALINUS. 

English, RED SANDERS, OR RED WOOD. 

Telugu, YERRA CHANDANAM. 

I. Gwgraphioal South part of Eurnool, all 

Cuddapah and northern part of North Arcot. 

II. 

«. (1), The temperature of this belt ranges from 95® to 100®. 

(2) . The average rainfall is 42 inches, and the rains begin 
from the middle of July and terminate in the end of November. 
The greater part of the rain falls in the months of September 
and October. The heat is very intense and oporessive, especially 
in the months of May and June. Very dry climate. 

(3) . There may be said to be three seasons only. The cold 
season from November to February, when the mean temperature 
is 75®. The hot season from March to June, temperature is 
between 80® to 82", and the rainy season is from July to No- 
vember, temperature from 70^ to 80®. 

i. SoU. 

0). 
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(2) . Gneiss and slate, stony and on gravel. 

(3) . Hardly any, merely the earth in fissures of the rock and 
slate, occasionally 2 or 3 feet of clay or loam overlying the rock, 
sometimes but not often grows in the valleys amongst water-worn 
stones and gravel. 

(4-). Drainage perfect, will not grow in water-logged soil. 

c. Locality, 

(1). Grows from about 250 feet to 2,000 feet above the sea 
level. 

(•2). Principally northern and eastern, but also covers low 
hills, called tippahs, on all aspect. 

(3) . Generally on moderate slopes, but often found on the 
face of steep and precipitous hills. 

(4) . Hilly and on low ridges, crests and spurs. 

III. Bimensiom aitainalle^ — Height about 30 to 35 feet ; 
girth 3 to 4^ feet, 

IV. Halit. — It is of an upright habit, the foliage is dense, 
but from its mode of growth it gives little shade. The length 
of bole in the open is often not more than 5 to C feet, but in 
leaf canopy (which is at ])resent attained only in plantations) 
the bole is often 15 to 20 feet to first branch. 

V. Degree of ahilUg to hear Ahade, Does not bear well 
the shade of oihei trees owing to its upright habit of growth, it 
does not interlace branches, nor does it pierce through cover 
overhead. 

VI. Persistence of leaves^ Evergreen, leaves very per- 
sistent. 

VII. Age of fertility^ — Fertile, seeds when about 16 to 
17 years of age. Flowers m April and May. Seeds ripen about 
February and March ono« yearly. Seed can be preserved good 
for a year or so, after that tliey lose most of their vitality. 

VIII. Paciliiy or otlieivisc of germination^ (5’C.— Germinates 
freely. By excluding cattle and fire, natural regeneration sure 
and easy. 

IX. Grows freely from stool- and from root-suckers. Stools 
cut over many times continue to send up suckers, so I suppose it 
retains the faculty to old age. 

X. IHode and rapidity of growth, ^r.— The tree does not grow 
rapidly, it is fit for felling after 40 years, when it may bo said to 
haT6 arrived at maturity. The tree is capable of resisting forest 
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fires when ^een, and is impervious to the attacks of insects and 
white ants. When young and small the tree is accessible to 
deer and cattle, which have a peculiar liking to the leaves. The 
trees have a preference to mixed forests, and have also «rown well 
when cultivated separately. 

XI. Eesnlts of experience hitherto gained regarding its 
artificial cultivation. 

(a). Can it be raised in a forest by direct sowing ? 

This tree not having been raised in the forests by direct sow- 
ing, 1 am unable to give any information under this head. 

{b. If planting is resorted to. 

(1) . The raising of the Red Sander plants after being put 
out greatly depends on regular watering and weeding. When 
the trees have been put out they should be protected by branches 
of trees being fixed around each plant, and tied at the top. This 
will give sufficient shade, and will favor their growth by being 
sheltered from the heat, and will prevent the plants dying away, 

(2) . When the plants are six months’ old, they may be put 
out, but the best and safest period is when the plants are about 
one year old. 

(3) . The distance to be maintained between two consecutive 
plants as obtained by experience is 1*2 to 15 feet apart, as this 
distance will allow the free and sufficient passage of air, and also 
enable the trunk of the tree to grow thick. 

(4) . The special precautions required for transporting &c., of 
the seedlings from the nurseries are as follows*— 

When the plants are about one year old they may be safely 
transferred to bamboo baskets about 2^ feet in circumference, 
or 9^ inches in diameter and one foot in depth, or in length, 
which should be done during rain. The plants should be care- 
fully removed without injury being done to the tap-roots, and a 
suffioient quantity of earth should also be allowed to adhere to 
the plants. The plants should be dug out by means of a pointed 
instrument, known as the tunkar,^* This instrument is an iron 
blade inserted in a wooden or bamboo handle. The baskets with 
the plants should be placed under shade, and regularly watered 
every second or third day, and when it is perceived that the roots 
have taken firm hold, the baskets should be buried in pits 3 feet 
in circumference and feet in depth, and watered till the rains. 
The best season for putting out the seedlings is in July. 

(5) . (i). To assist the growth of the plants put out, weeding 
and clearing is indispensable. All grass, shrubs, and other ob- 
noxious undergrowth should be entirely removed, and the beds 
kept in order. 
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(ii) . Waterittg of tho plants may be undertaken by means 
of a picottahf or the plants may be watered by the means of pots 
or cans. If the former contrivance is adopted, communioating 
or distributing channels should be made, if the latter, it should 
be carried out by the employment of coolies to water the plants 
once every alternate day. If there are no natural streams or 
water-courses near by the plantation, it is very essential that 
wells should be sunk in the plantations. 

(iii) . Nurseries should always be maintained with seedlings, 
so as to replace any casualties that may occur among the plants 
put out. 

(C). The Red Sander plantation may be said to be fully es- 
tablished after about 7 or 8 years, but the trees will not be fit 
for felling till about 40 years. 

(c). In Red Sander plantation, Peruvian cotton planted si- 
multaneously near or around, has been tried and found to be very 
useful in favoring the growth of the young sowings. 

(if). This species has not been propagated by means of cut- 
tings, and in one solitary instance only, and that too by a mere 
accident, a cutting of the Red Sander tree was fixed in the ground 
to support a pandal. The spot where the cutting was placed 
was where the water pots for domestic use were kept. The cutting 
sprung up from the moisture it received from water being con- 
stantly thrown near it when taken from the water pots. This was 
not the result of any experiment. 

H. H. Y. 


THE MADRAS FOREST ACT. 

TO THE EBITOII OP “INDIAN FORBSTEB.” 

Dear Sir,— I have just read the Review signed B. P. on the 
Madras Forest Act, 1882, in January's Number, which, appearing 
as it does in a professional Magazine, appears to me to call for 
acme comment. 

I think it matter for regret that B. P.^s review should appa- 
rently be based on an erroneous idea that forest legislation has 
been forced on the Local Legislature and Government, and his 
criticisms conceived and expressed in a carping and hypercritical 
spirit, instead of expressing dispassionate views couched in temper- 
ate language. To indulge in the " slaskin^ ” style of criticism 
adopted by B. P., a writer should be fully conversant with his 
subject and local circumstances, so as to avoid falling into error> 
and rendering himself liable to correction, which is apt to shake 
the fmih of readers in future communications from the eame 
epurce. 
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B. F. may be su^rised to leam wbat is matter of notoriety In 
Madras, that the views of the Local Government have been most 
favorable to forest legislation of late years, and that the Duke of 
Buckingham, so far from being hostile to rational forest 
conservancy as stated by B. P., was most anxious to promote 
it, but the Madras Government hold, and 1 think wisely and 
rightly, that an anxiety to promote Forest Conservancy does not 
jnstify them in over-riding existing rights or privileges, or 
rudely sacriiiciDg other interests in contravention of the com- 
mon law and custom of this part of the Empire, and His Grace 
with the best intentions, merely erred in thinking he could draft 
an Act himself, without the assistance of local and legal experts, 
and B. P. ! 

The first objection raised by B. P. to the Madras Act, refers to 
Chapter HI., which it is admitted is not so good as in the Bill 
submitted by Mr. Brandis’ Committee,* which created a class of 
^'Reserved lands protected from alienation and destruction 
until they, or portions of them, might be constituted Reserved 
Forests under Chapter IL 

The Select Committee altered this Chapter of the Bill very 
slightly, and I can state, on the best authority, that it was the 
Government cf India which took exception to it, and by objections 
and proposed emendations almost forced its rejection or alteration 
to the present form, on the Local Legislative Council. 

The fact that waste lands could be and were constantly being 
alienated for cultivation, without any settlement of rights, has 
long been recognised by the Madras Government, but there are 
not wanting weighty arguments in favor of the view held by 
many able officers, that what might be right and lawful when 
land was to be brought under the plough,’’ would not be so 

if the land was wanted for forest,” or in other words was 
required by the State for purposes which, however vital we 
consider them, could not but trench on the people’s privileges 
of extending cultivation, anywhere, within their village limits, 
and free grazing, cutting of wood, &c.,&c. As a Forest Officer, 
1 do not consider these views are right, or based on a sufficiently 
broad view of the interests at stake, but they were, and still are 
honestly held, and their exponents are not men who do wt 
chooee ” to answer this, or any other question, as presumed by 
B. P., but who consider it their duty to represent the matter in 
the light, which, after careful consideration and study of the 
Madras village system, th^ deem correct. B. P.’s remarks on 
Chapter IV. (control over private lands) betray, I regret to saj, 
a very insufficient knowledge of the oiroams^oes la Madri^ 
So far from its being '^generally the case that forest on hill 
mnges and at the bead waters of streams and torrents is in 
Oovenunent hands/^ and ^'UiatpHiad fade the proprietary right 
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to the waste rests on the State/’ there is scarcely a hill range 
and forest in this Presidency, in which extensive tracts are not 
owned or claimed by private proprietors, not on account of rights 
of user, but on the strength of old titles, subsequent settlements, 
and immemorial and exclusive possession. 

In Malabar all land, (not m#>rcly the hills,) which is not Gov- 
ernment Escheat, is private property, and the cultivators of South 
Canara and other districts, are held to have certain indisputable 
rights over the waste and forest, included within their holding 
or village. These may be rights of user only, and are distinct 
from the exclusive rights of ownership, in a very large proportion 
of the hill forests of the Presidency. 

Mr. Brandis’ Committee attempted to secure in their Bill a 
limited control over such private forests, but the Select Com- 
mittee and Legislative Council have so far upset its proposals, 
that they have made it incumbent on Government to acquire, 
under the Land Acquisition Act Jb70, any tracts of which they 
may assume charge without the owner’s consent. Prom a 
purely forest point of view, this is objectionable, and likely to 
render the Chapter a dead letter, but is it not after all right and 
fair, and in accordance with common law and justice ? Sections 
7 and 18 of the Act were expressly introduced by Mr. Brandis’ 
Committee, as explained in their Report, to guard against the 
issue of ^'pattas” through ignorance or otherwise, which in 
accordance with local custom and revenue law cannot he can- 
celled, unless it can be proved that they were fraudulently 
obtained, a very difficult thing to do. The reference to Section 
24 would appear to be a mistake or clerical error, as it has no 
bearing on the question, (rovernment will, of course, use its 
discretion in authorizing officers to act on its hchalt with regard 
to grants or contracts under Section 18, and not leave the 
exercise of such powers to mere will and fancy.” 

It would I think be obvious to any one but so hot a partisan 
as B. P., that offences against the rules with regard to timber in 
transit, come under quite a ditferent category from theft, mis- 
chief, or trespass. It is indeed rather straining the law to 
provide any rules and penalties for the transport of timber, which 
the presumption is, has been legally obtained, and is private 
property. The onus of proving the contrary rests with the 
Government officials, and 1 think most people will agree that the 
powers conferred by Chapter V. are as wide as we can reasonably 
expect. I do not think that B. P. need have any cause for 
alarm should Government, under Section G5, delegate any of its 
powers to the Board of Revenue, who will without doubt do their 
duty. B. P. gives the credit for much real progress,” apart 
from the Act, to Mr. Brandis, whoso exertions in the cause of 
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Forest Conservancy generally, are too well known and admitted, 
to demand such a statement. 

It is sad to learn that in B. P.’s opinion ^Mgnorance and 
prejudice have not altogether disappeared ’’ even under the 
present enlightened Governor,” who we have yet to learn is 
likely to interfere with the law and its administration by com- 
petent officers, which would certainly not be a proof of his 
enlightenment. 

^'The re-organization of the forest staff” and ‘‘ strong infusion 
of new blood” having been sanctioned by the Governor in 
Council, on Mr. Brandis’ recommendations, it would be disloyal 
in me to criticize those measures, but I fail to see how men can 
be expected to be “vigorous and contenied^^ when superseded 
wholesale by their juniors, and subjected to the inference that 
they have failed in intelligent interest in their profession, which 
is far from being the case. 

Whatever fault of omission or commission may be alleged 
against the Madras Forest Department, they are not due to the 
officers of that Department, who have for years represented the 
evils now tardily recognised, and suggested the very remedies 
which arc now adopted as a new idea when put forward by Mr. 
Brandis, and which form the only portion of his suggestions 
not open to question. 

I, C. W. 


PERMANENT FIRE-LINES. 

TO TUE EDITOR OF INDIAN FORESTER.” 

Sir, — In tho double number of the “ Forester ” for Deoomber is 
a review on the progress report of Forest administ ration in the 
( ^cntral ]’rovine(*>, which strikes one as being ‘^omewhat doguiatio 
in tone, ('snecially where it is o])posed to tho experience of a 
Forester wno has enjoyed tho ad\antages possessed by Major 
Dovelon. 

I have for year.s been in favour of permanent fire^Jines, I have 
witnessed tho successful exclusion of fire, by tiro-tracing from 
the (\mtral Hill Forests in Mysore, for ton years over small areas, 
and during tho last few years, from above a hundred stjuaro 
inilos, of tho same description of forest, ?.<?., dry deoiduoiis forest 
on stony liill>, whore the grass does not exceed 3 feet in height. 
1 have witnessed tho partial success of firo-tracing in the West- 
ern Teak Forestfl (whore wo get into elephant grass), and the 
gradual abandonment of tho work on account of its great cost 
and uncertainty. I projicstotl against this abandonment at tho 
time, and 1 should bo prepared to do so still| in the character of 
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an unconcerned observer, but I should strongly advocate trying 
other means for the exclusion of firo in addition to that of fire- 
tracing. 

Major Doveton it appears does not care materially to extend 
his fire-tracing operations, and wishes conjointly to try other 
aids to fire-protoction. Flis position seems to me nnassailahle, 
while the value of his opinion in the matter is unquestionable., 
It is certain that fire-tracing does not succeed equally well 
everywhere, and in hom<‘ places has failed persistently to ex- 
clude fire. I trust that ^"oiir lleviowor will excuse me if I 
venture to disagree m toto wdth main conclusions, and the 
manner in which ho arrives at them.” *I consider he has failed 
altogether in his attem})t to lay down the law about fire-protec- 
tion. It will probably bo found that there is no hard-and-fast 
system of fire-protection. I sliould wish to see evergreen belts 
planted everywhere in fire-protected forests, and fire-tracing 
limited to the portion of each forest which is being worked 
for reproduction. Most of our reserved forests vseem to be in 
a chronic state of cC eiisemencement^ wo ought surely to 

look forward to a better condition of things tluin this, to a 
(second stage in which the young stock will bo complete, and 
the fire-protoction assured by a system of permanent firo-Hnea. 
It is not to bo supi)osod that the exclusion of fire can ever be 
rendered a mathematical certainty.^’ I believe the finest forests 
in the world are traversed by fire occasionally, just as the history 
of ovor y t heatre records its being burnt at varying intervals of 
time. Wo must make up our minds to have forests burnt occa- 
sionally, and we must not pin our faith to any one precaution 
against fire. Where evergreen belts can be planted, why not 
adopt this precaution ? A few years ago, as a result of tho 
terrible famine of IfiTfi, and the mortality of men and cattle, the 
Casuarina plantations to the north-east of Bangalore were threat- 
ened with extermination by fire. One-third of one of the best 
of them was burnt in throe hours by a firo, lit by a spark from 
a passing train. A very sinall patu suffices to stop firo in a 
close Casuarina plantation, flying sparks being arrested by the 
trees, but a Casuarina plantation onco on firo burns liko a 
hay^ stack. It was found that fire-traoing with a burnt lino, 
taking every precaution, was more dangerous than protective. 
What has been done, and quite successfully, during the last 
two years, was to restore tho plantations to the conditions 
existing before the famine, t.e., to surround the plantations 
with grazed and cultivated land. Working plans having been 
made for these plantations, in which they were divid^ into 
compartments of 20 acres each, tho opportunity was taken 
of rendering every other compartment line a 
These lines are bemg cultivated by tho simple expedient of giving 
the land for cultivfition free to tne neighbouring villagers. 
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The standard width of theso and the other oompartmonfc linos 
is half a Gunter’s chain, and the lines are marked on both sides 
by ditcho'^ a foot 'square in section. In addition, and a*- another 
precaution a<rainst tire, each plantation is "urroimded on the out- 
side by a triple row of soa}>-nut plants, Arnciti connmia, ^^hieh 
will ^row up into a more or le^s thick and continuous hedo<‘, 
and will form a very lively and sati-fa(‘tory barrier a^ain^t the 
(mtranee of eitluT ni(*n, cattle, or fire. Thi^ soap-nut 'wa*' former- 
ly planted rouml villa;;(*s as a protection against the Mahrattas 
and other marauders ; it forms a (hmse im])(metrable lied^e, the 
soil heloir tt hare, Furth(n\ the planting of soaiMiut is 

likely to bo more remunerative than the plantinj^ of anything 
(‘ls(‘ with ^^hieh J am e(‘(juainted except sandal. A patch of land 
outside a village* C()^e^‘d wdth soap-nut, about half an acre in 
extent, will oftt‘n yield IN. 20(1 per annum. Another precaution 
iLdopt(*d against fire in the* Bangalore plantations is that cattle 
are allowed to graze* — fre*edy, if thev will not pay — as soon as 
the* yening tre‘es haye* grown up to a height be‘yond injury from 
bre)wsing. Anothe*r pre*caution is that around the' margin of 
each ce)inj)artinent ( asuurina is planted dense [V X O', the inte- 
rior portion being sparse* (.‘asuarina and sandal intermixed. 

I mention these details to bring out my point, that in com- 
bating fire we* lune* to take a number e)f precautions, different 
according to circumstances. One of the best precautions is 
doubtless that of burnt fire'-j)aths, but tne*re are circumstances 
in which they are elitlicult or dangerous of ado])tion. Fire- 
l>aths have always the objection of lasting only for a year. 

Six years ago 1 recommended as a precautionary measure in 
the teak forests of Mysore— 

Isf. — Tho planting of bands of evergreen trees, tamarind, 
mango and Casuurina. 

2/wZ. — Tho formation of forest villages, whoso inhabitants 
would cultivate broad strips of rent-free land, and 
would bo always on tho spot to tight outbreaks of 
fire. 

Proposals of a nature similar to these have again been brought 
before the Dewan of Mysore, by Mr. Russell, the local Forest 
officer. In a difficult country like that it is probably only by 
the adoption of these and many more precautions (including 
fire-paths) that fire-protection can be rendered a success. I 
may mention that the planting of evergreen trees in tho demar- 
cation linos of the (^^entral Hill Forests in Mysore was earried 
on for some years till brought to an end by political changes, 
('asuarina t»ees were soon abandoned for this purpose. The fal- 
len leaf-like branches of Cosuarina coyer the ground to the total 
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exclusion of grass, and form a loo^^o ff'lt which usually lies so 
close to tho ground, that it eitluT will not burn or does little 
more than smoulder. Bantk of ihi^ description form excellent 
lines of resistance, over which tlie spread of fire can be pre\ented 
by a little assistance from the fire-guards, or by a clean «*craped 
line which need not b(* nion^ than two yards in breadth, th(* cost 
of the scraped lino not e\(‘(*<«ling Its. 1-8 per mile. But (Jasu- 
arina, in spitt* of th<» clean car[w*t-lilve surface below tht ir shade, 
are useless for jdaiduig iii permanent fire-line*', on account of 
the extreme sensitive ne'e's t»l the tree itself to fire. Tho thin 
dry foliage seeni*' to burn, ( \en wdien green, under tho influence 
of the arid nor th-c‘iist 01-5 of the early Jiot weather in Mysore. 

Flame appear^ sometime*? to run from braneh to branch liko 
burning Gor'^e. AVli(‘tlK‘r or not tlie tbliagc of ( ’a*'Uarina actu- 
ally burns w (a n gi een, it is c< Ha in that the tree is killed outright 
by a little fire which would do no harm to many broad leaved 
species. 

For affording a dense evergreen shade, mango, Eupenia 
jamholana, and half-'i-do/en spcci(‘S of iiuligdious figs, havo 
been planted sueeessiulh on the demarcation lines ot hill forests 
in Mysore. Tlie line on billy ground is of course* not a conti- 
nuoub one, but your Bevi(v\er ignores the* fuel that half a per- 
manent fire-line is better than no ])ermanent fire-lino, if only, 
that tho cost of fir(*-tracing i^ reduced by ono-half. But there 
is more than this, for the (\ergreen trees usually grow best 
where they an' most wanted, i. g., in valleys and places v^herc tho 
soil is best, and tin* grass highest and thickest. Fig trees were 
raised by drhing stake*" into vard eube pits (spaced 9' X 9') at 
the beginning of tla monsoon. Not above a quarter of these 
stakes produced peinianent tici's, but they cost only 800 per rupee, 
and are thus easily nqdueed ^ear by year till a permanent ever- 
green line is produced. Th(‘r<* are several miles of demarcation 
lines and block lines plant (‘d thus in the Devaraiyadrug and 
others of the Central Hill Forests of Mysore. The planting of 
lines of evergreen trees, wa*? a moa*'Ur(' of obvfious utility, which 
received tho a])})roval of a native administration from the first, 
and was continued as long a*' funds were* available. Figs of 
course were only ])Liiited lx f*ause llu* soil w'as too rocky to grow 
more remiineralhe (^(l green trees. When the fig tro<*s aro 
grown up and liave foiimd some superficial vegoUible dejiosits, 
tho situation will be oiu* admirably adapted for the growth of 
sandal, and thus ihe‘'C lines will beeonie directly profitable, 
perhaps more so than if fruit trees had been planted at the 
first. 

T’erminalia cJiehula is a difficult tree to raise in nurseries from 
seed : it is, however, nearly evergreen in many situations, and a 
most valuable fruit tree to have readily accessible as on the de- 
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marcation lino of a forest. The graft mango has nsnally low 
swooping branches and a bare soil bolow it, while the common 
mango has short gras«» and succulent her])agc. Tamarind when 
old has a clean surface beneath its shade coin])ara>)lo to ( ^a^suarina, 
and unlike (Jasnarina it withstands fire admirably. It occurs 
self-sown in the Hill Forests of Mysore, whore it is usually the 
largest tree and the best shade-giver. 1 have planteil it more 
than any other in ]>erinanent fire-lines, the planting being from 
strong nursery plants grown in tile-pots, put out 9^ x 9' in yard 
cube pits, no subsecpient watering or attention except the turning 
over once a year with a inoinati, of the sods of grass which form 
in the loose earth of the pit. 1 have found tamarind an easy 
tree to rear and plant. It is in Mysore a slow grower, but pro- 
bably not more so than the average of indigenous trees. It is 
a favorite associate of sandal, and, on the whole, the most useful 
tree with which 1 am acquainted for permanent fire-lines. 

Kad Handi. 


THE FORMATION OP CONCENTRIC RINGS IN WOOD. 

Until very recently it was a matter of doctrine to believe that 
the concentric rings one finds in most woods* constitute each one 
year’s growth. To have questioned the universal truth of this 
dogma would have been considered the most rank heresy. Fven 
at tlie present day many writers on forestry fondly cling to the 
old belief, and this blind uncompromising adherence in every case, 
in spite of the clearest evidence of contrary facts, to an untenable 
and exploded theory detracts very considerably from the value 
of a recently published book, the " Manual of Indian Timbers/' 
which has obviously cost the writer a vast amount of labour, and 
is in many respects full o! very useful and trustworthy informa- 
tion both original aud compiled. 

Recently the "Timber Trades Journal,’' in its issue of 11th No- 
vember last, quoted an interesting extract from the " Canada Lum- 
berman,” giving an authentic instance of the formation of more 
concentric rings than the number of years in which they were 
produced. In 1859 a M. Charnay caused all the trees to be 
felled, which hid the facade of one of the pyramids of a palace 
among the ruins of Palenque in Mexico. In 1S80 he again 


• I need hardly say that the stems of tree Liliaepa, of many climbers, such 

as Bauhinia Vahlii^ MilUttia auriculata^ &c., and of some other dicotyledonous 
species do not increase by the addition of continuous layers of wood all alonj; tho 
circumforcnco. An extraordinary mode of growth, which has never been observed 
before, and which will astonish vegetable physiologists, has been noticed by me 
m a specimen of IkUbergia paniculata, and wiU shortly bo desenbod in the ** Indian 
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visited the place and cleared the trees that had gjrown up during: 
the interval of 21 or 22 years since lS5Jh ftnd noticed that all of 
them contained more concentric rintijs than tlieir a<je included 
years. On the section of one tree, about 2 feet in diameter, he 
counted 250 rin<:^s, A shrub, 18 months old at most, had 18 
concentric circles !” 

The extract then goes on to say that Professor Baehelart has 
asked whether “ M. Charnay took account of certain coloured 
rings which some tropical trees present in cross-section, and 
which are to be distinguished from the annual circles.'^ These 
lines of diftcrcnt colour, as every one knows, mark the progres- 
sive conversion of the sap-wood or alhflrnutn into heart-wood or 
duramen, and may lie seen conspicuously illustrated in many 
Indian woods, such as for instance teak, Bostvelliu thunfera^ &c. 
They have nothing to do with the production of new wood. 

The ‘‘Timber Trades Journal" then remarks as follows : — 

If this be so — and it must be observed we liavc only one witness 
yet — the learned in arboriculture, aiiciont and modern, have been at 
least doubtful, if not false, teiiehers. And if this deviation from the 
old rule is peculiar to ‘ hot aud moist climates,’ where shall wc draw 
the line ? There must be some intermediate stage of average baro- 
metrical temperature (.sic) at which this perplexing change commences 
in the development of tree giowth, or is the whole hypothesis ima- 
ginary, and no rule at all ? . 

“ This important question cannot be allowed to remain in its present 
unsatisfactory state. The account given by M. Charnay, as recorded 
by Professor Baehelart, will liuve to be eitlier contradicted or confirm- 
ed ; and iT. very pretty controversy among adepts, or, as it is now the 
fashion to call them, experts, is likely to result from it. It seems 
almost impossible that two theories so opposite to each other can both 
be true ; and, if there lie found a connecting link between them, how 
shall wc know to which side of it our specimen may belong ? Hither- 
to these ‘ concentric circles ’ m trees were ns religiously believed in as 
the revolutions of the planets. Are we now to unlearn all wc have been 
taught about them ? ” 

As the subject of the above remarks is extremely important 
and, as the remarks themselves show, but little understood, I 
may be pardoned if I venture to contribute towards a better 
knowledge of it by publishing in the “ Indian Forestei',^^ in a 
condensed form, what information I pos.sess bearing on it. For the 
sake of clearness it will be impossible for me to avoid entering 
into some questions of vegetable physiology. 

It is now an established fact that the well-defined line between 
two adjacent rings of wood is caused by a sudden variation of 
tension in the growing or other soft tissues along the circum” 
ference of the stem. 
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In the case of growing tissues, tension may be due to one or 
more of the following four immediate causes ; — 

I. Tiirgidify of the component cells due to the hydrostatic 
pressure of their contents on their walls. This pressure can 
occur only in cells, whose walls have no visible openings or have 
not been iignified. 

II. Imbibition of w’ater by the cell-walls and consequent 
pressure on the surrounding cells. 

III. Pressure caused by changes in the size and form of the 
cells during irrowth. The cells increase in size and change their 
form by the deposition {intussmcepfioa) of new matter between 
the existing molecules, this process being favoured by the two 
preceding causes which force the molecules asunder, but in turji 
neutralising the tension produced by those very causes, thanks 
to the deposition itself of the new matter. 

I^^ Variations of pressure caused by local loss of water. 

In the case of tissues that have ceasei growing, it is evident 
that only the first two and the fourth causes can operate to pro- 
duce tension. 

It is obvious that in growing plant-parts the tension may be 
either transverse or longitudinal and transverse. 

Longitudinal tension does not concern the sulject of this paper 
except in so far as that, while growth in length is going on, 
it is a partial cause of transverse tension : tissues unable to extend 
in tlie direction of the length of the plant-part, are forced to 
swell out laterally. The tis.sues of the stem, which part alone I 
need consider, make no longitudinal growth, except of course at 
or in the immediate vicinity of its apex. Hence whenever ten- 
sion will he spoken of in this paper, transverse tension in the 
tissues of the stem will exclusively be meant, 

A glance at the four causes enumerated above, which immedi- 
ately give rise to tension, will show that the most efficient factor in 
the production of tension is circumferertial grovvth. The tissues 
formed by the cambium tend to expand greatly both along the 
radius and along the tangent, but are hindered by the bark. 
Thus the newly forming wood exercises an outward or positive 
pressure on the bark, wliicli in turn exercises, a negiitive pressure 
on the growing wood inside; and in direct proportion to the in- 
tensity of this mutual pressure will be the smallness of the trans- 
verse sectional area and the solidity of the wood cells, fibres and 
vessels, and hence the denseness of the resulting woody tissue. 
J'requently the positive pressure of the wood inside is so great, 
that the outer layers of the bark, no longer capable eitbor of 
growing or stretening, are forced to crack or split in different 
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directions. The existence of this mutual pressure is easily proved 
by a very simple experiment. Peel off the Lark in one piece from 
a round of wood, and immediately after try to fit it on again ; 
the two ends will no longer meet over the wood. 

I may add here that tho density of tissues formed under 
tension, is not only a consecj[iience ot the tension, but is also due 
in no inconsiderable meabiire to the swelling up of the cell-walls 
by imbibition, and to their permanent thickening by the resulting 
intussusception of new matter. 

It is now easy to understand that as long as the tension 
remains constant or varies gradually, £he wood formed will show 
in cross-section cither a uniform surface, or tissue of gradually in- 
creasing or gradually decreasing density, without any line mark- 
ing where one season’s or year’s growth ends and that of another 
begins. But, on the other hand, if there is at any time an 
abrupt transition from great to slight tension or vice versa, then 
the transition will be betrayed by a line separating the tissue 
formed immediately before that transition from that formed im- 
mediately afterwards ; and the distinctness of this line will be 
directly proportional to the abruptness of the transition. 

Such abrupt transitions may be due to temporary cessation or 
relaxation of growth suddenly followed by a burst of activity, or 
vice versa. 

This temporary cessation or relaxation may be the result (A), 
of the absence of foliage due to natural deciduousness, or to des- 
truction by insects, or to consumption by fire, or to lopping 
for fodder, manure, &c., or to injuries sustained in transplanting, 
or to unfavorable soil, or to hailstorms and violent atmospheric 
changes; or (B), of diminution of vital enery in consequence of 
too little or too much moisture in the soil, or of too low or too 
high a temperature, or of lires, or of injuries sustained in trans- 
planting, or of growing in a moist confined place (as under or in 
the midst of a dense leaf-canopy), and so on. 

There is a sudden burst of activity each time the foliage is re- 
newed or a new flush of leaves comes out. Some of our Indian 
trees, such as sfil, Uardwickia binala, &c., put forth naturally at 
least two flushes of leaves during the year. This activity is call- 
ed forth also whenever a plant is exposed to a free current of 
dry air after having grown for some time in a moist confined 
place, as when seedlings are removed into nursery lines from a 
thickly sown seed-bed, or standard trees are isolated by the fell- 
ing ot the surrounding coppice : m both these instances exposure 
to dry air, and hence unimpeded evaporation, renders tho bark 
brittle^ and thus reduces its compressive force on the growing 
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tissues inside, the activity of which is, moreover, increased by 
more energetic assimilation. We also generally notice great re- 
cuperative activity displayed by the trees and shrubs (and also 
herbaceous grasses, which, however, do not concern my purpose) 
soon after a fire has passed through a forest or after a destructive 
visitation of leaf-eating insects. I need not multiply these in- 
stances of sudden revivification ; they will be obvious to any one 
who will take the trouble to work out this subject. 

Of course the effect of the causes enumerated in the two pre- 
ceding paragraphs will be greater in the case of some species than 
in that of others, and will really depend very considerably on the 
peculiar nature of each. 

Besides seasonal variations of tension there is also a diurnal 
variation. Thus the tension diminishes from early morning to 
mid-day, ora few hours after mid-day, owing to rapid and increas- 
ing transpiration by the leaves. Alter this, as darkness ap- 
proaches, transpiration diminishes, the amount of water in the 
tissues hence increases, and as a consequence the tension becomes 
more intense. This tension obviously continues until the first 
hours of daylight, when transpiration is again renewed. These 
variations of tension are great enough to cause diurnal fluctua- 
tions in the diameter of trees. The case of diurnal variations of 
tension do not of course bear on the subject of this paper, but I 
have referred to them to show, by comparison of small things 
with great, how powerful the effects of seasonal variations of ten- 
sion must be in the growth of the woody stepis of trees. 

After what precedes there is no reason to be surprised if trees 
are found which form more than one concentric ring of wood 
during a single year. The number of such rings will be the same 
as the number of sudden variations of tension that occurred 
during the year. 

Thus B&X nearly always forms more than one ring each year. 
Captain Wood was the first to notice this peculiarity about ten* 
years ago, although until two years ago few or none accepted the 
correctness of bis conclusions, which, it must, however, be ad- 
mitted, were too general and were at first based on insufficient 
data. The rings in the wood of sdl are, as far as my observations 
go, always of very dillercnl degrees of distinctness, and I incline 
to the belief that in nearly every case the best defined lines mark 
the close of one year’s growth, and the commencement of that of 
the next, the exceptions being when there is during any year as 
abrupt an increase or decrease of tension as at its comniencment 
or close. 


• Writing out in camp, without Official BeporU to refer to» 1 give this.figuw 
WDject to correction. 
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The concluding remarks of the immediately preceding para- 
graph refer only to sdl, and to other trees like sdl, and they also 
explain the formation of what have been termed (consistently 
with the error of calling all well-defined rings annual rings) 
spurious rings. These spurious rings are of course simply the 
result of only slight vaiiations of tension ; and, as at any moment 
the tension may change suddenly on one side of a stem while 
remaining constant or ouly varying gradually elsewhere, a spu- 
rious ring may go round only a portion of the circumference, 
and thus bo no ring or continuous hollow cylinder at all. The 
want of uniformity in change of tension just referred to may be 
due to very obvious caus(*K, such as sudden great cold or beat on 
the exposed side of a tree, and so forth. 

From the principles laid down it also follows that in one and 
the same tree the number of concentric rings formed from year 
to year is not necessarily uniform : for each year it will depend 
very much on the climatic and other characteristics of that year. 
And indeed two trees of one and the same species, growing side 
by side in exactly the same kind of soil, may form a different 
number of rings in one and the same year. I have proved this 
to myself over and over again in the sfil forests of the Dehra 
Dun, where we have thousandH of sal saplings and poles of known 
ages from 1 to 11 years old. 1 have shown it to be true also 
with respect to teak in a short paper which I contributed to the 
“ Indian Forester in, I think, 1S7S, and in which I gave the re- 
sults of my observations extending back to 1875. In the Mu- 
seum of the Central Forest School at Dehra Dun is a block of 
teak from the Andamans containing eight well-defined concentric 
rings, although the age of the pole from which it was cut was 
only four years. 

In trees, the cross-section of the wood of which shows no regu- 
larly distinguishable lines of growth, the limits between which 
the tension varies are obviously too narrow to produce any well- 
defined markings. 

The variations of tension that take place in the course of the 
year in different trees during the different seasons may be dia- 
grammatically represented, so as to show at the same time the 
resulting formation of concentric rings. It would, I think, be 
very useful to construct such diagrams for all our principal spe- 
cies for normal as well as abnormal years, and with respect to the 
various soils, situations and regions which they inhabit. I have 
devised a system of such diagrammatic representations, some idea 
of which may be conveyed by a few instances which I give below* 

In each diagram (see Plate) the thick horizontal line represents 
the course of the year with its succession of seasons, while the 
curve illustrates the varying tension, the intensity of which at any 



Fio. J. — The Cohmom Eveopean Oak. 
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Pio. 4 .— Teak in the Central Feotincbs. 
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moinent is measured by the perpendicular lo the horizontal line 
raised at the correspondinpr point in it, and intercepted by that 
curve. The abrupt depressions in the curve obviously mark the 
formation of concentric lines in the wood, the distinctness of 
which lines will naturally be in direct proportion to the abruptness 
and depth of the corresponding depressions. 

Fig, 1 represents the case of the common European oak. In 
early spring the tension is very slight, and in consequence a loose 
tissue full of large pores is formed. As the year advances the 
tension increases, at lirst rather rapidly, then gradually, until the 
early part of winter, when it finally rushes up to fall suddenly at 
the end of winter or beginning of the second spring to what it 
was at first. The rapid increase of tension in winter results 
in the formation of tlie very narrow hand of extremely dense 
tissue with which the year’s growth ends, and which forms the 
well-defined line of demarcation between that and the growth of 
the succeeding year. 

The preceding remarks take for granted that the seasons run 
their normal course; but if, as sometimes happens, a slight de- 
rangement occurs, the tension may undergo a sudden decrease 
or increase, followed immediately by a similar increase or decrease, 
as the case may be (see dotted lines), and thus give rise to a so- 
called spuriom ring. 

In the beech (see Fiq, 2) the tension, slight at the beginning 
of spring, at once increases suddenly, then remains more or less 
constant up to winter, when, as in the oak, it increases suddenly 
to fall, at the end of winter or beginning of the following spring, 
to the point from which it originally started. The result of this 
peculiarity is that the cross-section of each concentric ring, which 
IS necessarily annual, shows a uniform tissue except just along the 
line which separates one ring from the next. 

The case of Conifers (see Fig, 3) is quite peculiar from the com- 
plete absence of vessels in their wood, the medullary sheath alone 
excepted. The tension is comparatively slight, and remains more 
or less uniform from the beginning of spring to the middle or end 
of autumn, when it suddenly increases. Thenceforth it increases 
very slightly and gradually, or not at all, until the end of winter 
or beginning of spring, when it falls back abruptly to its origi- 
nal intensity. In consequence we have in each ring first a band 
of uniformly soft and loose tissue, and then a generally much 
narrower band o( dense and comparatively bard tissue. 

Spurioua rings, which are remarkably common in Crypiomerla 
gaponica grown at Darjeeling, are formed in consequence of a 
sudden increase followed by os sudden a decrease of tension during 
the period between early spring and mid-autumn, or vice vered 
during the rest of the year. If when such spurious rings are 
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formed^ the tension rises as high os the midantumn-winter maxi- 
mum or falls as low as it is during the early part of the year, these 
rings will obviously be defined by as clear lines as that which 
terminates the total annual growth. May it not be that the 
ring-countings which assign almost fabulous ages to old yew trees 
and gigantic Wellingtonias include a great many such rings. 

In Fig. 4 1 take the teak of the Central Provinces alone, as it 
is only there that I have acquired my knowledge of the habits and 
requirements of that species. Beginning with the rainy seasoni 
the tension is at first low, then rises rather suddenly in July- 
August, continues rising, but very gradually, up to October- 
November, when it increases rapidly and steadily until about the 
middle of the hot weather, and finally decreases, at first slowly 
and then abruptly, down to the point at which it stood at the 
commencement of the rains. The consequence of these variations 
of tension is that the loosest tissue is formed at the beginning 
of the rains, when the new leaves are coming out and developing. 
The subsequent sudden rise and the following more or less sta- 
tionary period have the effect of producing much denser tissue 
containing a considerably smaller number of vessels. Then comes 
the rapid increase of tension after October-November, whereby is 
produced the narrow band of very closely-packed vessel-less tissue, 
which terminates the year’s growth. The leaves are now shed, 
and the tension on tliat account continues to increase gradually 
until about the middle of the hot weather, when the dry and 
bence brittle outer bark,' no longer capable of resistance, splits 
and cracks, and thus relieves the tension, which thereupon dimi- 
nishes in the way I have already described, and enables the wood 
to form anew at the beginning of the following rainy season. 

The preceding remarks apply to normal years. But in some 
years a long break of dry hot weather occurs in the rainy season, 
or heavy rain falls in February-March, or the foliage gets com- 
pletely destroyed by insects and renewed soon after, and so forth. 
These influences may be so powerful as to affect the tension 
violently enough to produce intermediate lines, which are very 
frequently, indeed nearly always, as distinct as those which bound 
the total woody formation of the year. In the latter case more 
than one distinct concentric ring is produced in a single year. 

It would be interesting to know exactly under wbat oircum- 
fitances the teak pole from the Andamans already referred to 
(B1346 of Gamble’s Manual of Indian Timbers ”) formed eight 
'wide well-marked concentric rings in four years ; and also whether 
all teak trees grown there exhibit on an average twice as many 
rings as they are years old. 

I could go on multiplying examples, but the four I have given 
will convey a sufficiently clear idea of the device by which I would 
propose that variations of tension in different trees growing under 
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different conditions should be graphically represented. I do not 
claim perfect accuracy for the delineation of the curves in th^ 
diagrams ; but it is, 1 think, sufficiently correct for my purpose. 

I venture to hope that this paper will provoke discussion and 
lead, howsoever little it may be, to the estahlibhmeut and more 
widely diffused knowledge of correct principles. 1 shall myself 
return to this subject in a coming number of tbe“ Indian Forest- 
er,^' when 1 shall give diagrams for sal constructed with the 
help of Mr. Duthie's figures puVdished on page 189 of Volume 
VIII. 


E. £. Fernandez. 


METEOROLOGICAL EXPERIMENTS OF THE FOREST 
DEPARTMENT AT DEHRA DUN. By Dr. H. WARTH. 

Preparatory to further experiments which will be made in the 
forests, a scaffolding has been erected in the compound of the 
Forest office at Debra Dun. The scaffolding is 70 feet high, and 
is built of bamboos strengthened with iron tie-rods so as to stand 
a storm. The top is formed by a but in which a cage is fixed. 
The hut has a triple roof of iron, wood and cloth, which shelters 
the cage from the sun, and there is also lateral shelter just so 
much that the sun cannot shine on the cage. The cage contains 
the usual set of thermometers, minimum dry and wet, maximum, 
ordinary dry and wet, altogether five thermometers. 

The scaffolding is surrounded by small fruit trees, and there is 
one large fig tree near it, but the upper part of the scaffolding is 
perfectly free in open air. 

On a grass plot in the Forest office compound is a thatched 
shed which also contains the usual set of thermometers in a cage 
4 feet above the ground. In this shed observations have been 
continued for nearly two years, whilst the observations with the 
scaffolding were begun on the Ist of October last. Observations 
were made daily at 10 a.m. and at 4 p.m. On alternative days 
the observer went first to the ground observatory and afterwards 
to the scaffolding, and vice vered. This was done to avoid any 
error arising from the time it took the observer to climb up and 
down the scaffolding. 

The following statement shows the mean of all the daily 
observations which were made during three months, October, 
November, and December 1882, at the ground shed 4 feet above 
the surface of the ground, and on the scaffolding 66 feet above 
the Burtaoe of the ground. 
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Ground sbod Scaffolding 

Temperatures of the Fahrenheit scale, Bic., &v. 4 feet above the 66 feet above the 

surface. surface. 


Minimnin dry, • . . • • • 

48-0 

55-8 

Maximum dry, . . 

78*5 

76-4 

10 A.M. dry, .. •• 

69*5 

68-3 

4 P.M. dry, • ■ •• • • 

74-2 

73-5 

Daily mean dry, . • . . 

61*2 

64*7 

Minimum wet, • • 

460 

50-6 

10 A.M. wet, 

62-8 

58-1 

4 P.M. wet, .. •• •• 

66-7 

59*6 

Minimum vapor tension, .. •• 

•302 

•309 

10 A.M. vapor tension, , . 

•503 

•371 

4 P.M. vapor tension. 

•579 

352 

Mean vapor tension, . • • • 

Minimum rclutivo humidity, .. 

•459 

•342 

87 

68 

10 A.M. relative humidity,.. 

69 

52 

4 P.M. relative huniidity, ,, .. 

67 

41 

Mean relative humidity, .. 

74 

54 

Kaiufall la iiicbcs, total, .. 

•49 

•43 


This statement shows a very ^reat difference between the state 
of the air at 4 feet, and at 6(> feet from the surface. That this 
ffreat difference really existed durinor the three months there is no 
doubt. The thermometers were all in perfect order, and before 
beginning the regular observations, the hut which forms the top 
of the scaiTolding was placed on the grass plot near the shed 
with the other thermometers. The two sets were observed in 
these positions for hve days, and the temperatures agreed. 

Only, during the day, the hut with the triple roof showed 
slightly higher temperatures owing to free radiation from the 
ground. 

This radiation ceased when the hut was Qxed on the top of the 
scaffolding. 

The most remarkable difference is that which the minimum 
thermometers indicate. 

During clear nights the temperature near the ground fell con- 
siderably below the temperature of the air at 66 feet. The 
difference on many days was as much as 9 degrees, and once it 
was 12 degrees. 

On cloudy nights it became much less. The average for the 
three months shows a difference of By special observations 

it was found that this great lowering of the temperature began 
at once in the evening after sunset. The very sensible ooolncas of 
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the evening, and of the early morning, did not ex'^t up at 
a height of 66 feet, and any person climbing the Bcatfblding at 
these times, would easily observe, even without the thermometer 
the difference of temperature. 

This low temperature near the ground is accounted for by the 
loss of heat through radiation, which is strongest near the ground 
and adects the lowest layers of air most of all. 

The result of this experiment illustrates clearly the great dif- 
ference of temperature one notices when camping out in a dry 
climate in winter. 

Flat and low places are sometimes found bitterly cold, whilst 
even small ridges arc comparatively warm. 

Where ice is artificially prepared by aid of the nightly radia- 
tion, the small flat vessels which contain the water for freezing, 
are placed upon straw at the bottom of shallow pits, not on the 
surrounding ridges. From mountain sides an air current often flows 
downwards at night, which agrees with what these experiments 
show. A cold layer of air near the ground will sink down below 
the warmer air which overlies it. The maximum temperature 
was a little higher near the ground. This also increases the 
difference between the daily range of temperature, of which 
the mean for three months 4 feet above the ground is 30*5 degrees, 
and 66 feet above the ground it is 20*6 degrees only. During 
the greater part of the day the temperature near the ground is 
higher than 66 feet above it. This is illustrated by the readings 
at 10 a.m. and 4 p.m., in addition to the readings of the maxi- 
mum thermometers already referred to. 

As regards aqueous vapor, the experiments show also a remark- 
able difference. The air at 4 feet from the ground during these 
three months was much more charged with moisture than at 66 feet 
from the ground. This is shown by the means of the vapor 
tension. It is ’459 inch, at 4 feet from the ground and only *342 
inch, at 66 feet from the ground. The minimum daily vapor 
tension is nearly the same in both oases, but during the day the 
tension is much higher near the ground, than at 66 feet. Near 
the ground, the tension increased from 10 a.m. to 4 p.m. At 
66 feet elevation it decreased during the same period. 

The daily variation of the vapor tension diminishes with the 
height. At 66 feet the variation is *062 inch, whilst at 4 feet 
it is *277 inch. 

The vapor tension remains much more constant at a height of 
66 feet, and it would almost seem as if at a not very much 
greater height the daily variation might nearly disappear. 

As regards the relative humidity, it is clear that at the height 
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of 66 feetj wheve tbe absolute proportion of moisture varies com- 
paratively little, the relative humidity will diminish considerably 
with the increase of temperature. This is plainly shown by the 
tabular statement of results. The mean relative humidity near 
the ground is 74, and at 66 feet height it is 54. Thus at 66 feet, 
the air is absolutely and relatively drier than near the ground. 

H. Warth. 


SHIKAR. 

Whilb: walking along a path one day^near a deserted village in 
Kumaon, I had the luck to secure a panther with a single charge 
of shot. The path skirted a dense growth of low scrub jungle ; 
this jungle was full of the common Kalij pheasants, and I there- 
fore took my shot gun from the man who was carrying it, thinking 
that as I walked along I might perhaps get a shot or two at 
the birds. Two dogs I had were trotting a few paces ahead 
of me impatiently waiting for permission to dash into the jungle 
to put up the pheasants. Suddenly the dogs stopped and 
looked hard at something in the jungle to the left. 1 stooped 
down to see what had attracted their attention, and saw what I 
at first sight thought was a jackal, but which I immediately 
afterwards recognized to be a panther. He was in a crouching 
position and was staring intently at the dogs, as a cat looks at 
an unconscious rat ! My first thought was to seize my rifle ; 
but on looking round I found that the man carrying it was some 
distance behind. There whs, however, no time to be lost, as he 
clearly intended to pounce upon one or both of the dogs : I 
therefore took steady aim at his eyes and gave him a charge of 
No. 5 shot. He immediately turned and ran down the hill side; 
but the denseness of the jungle prevented my seeing exactly 
where he had gone.^ A great noise however was going on in the 
densest part of the jungle, and, thinking this was made by the 
wounded panther, 1 attempted to drive him out by rolling down 
large stones. This had no effect ; the .growling and grunting 
continued. 1 did not feel quite inclined to stalk what 1 thought 
was a wounded panther growling and roaring with pain, especial- 
ly in a jungle in which it would have been difficult to crawl even 
on all-fours ! I therefore went a little way down a spur, took up 
a commanding position, and sent my men above the panther 
to beat him out. This manoeuvre, like the first one, was also 
unsuccessful. I then returned to where I had shot the animal, 
and began to track him by the blood, and 1 bad not gone more 
than a few yards when I found him lying dead. Both his eyee 
had been shot out, and in running down he had dashed nie 
bleeding head against every tree that happened to be in the way. 
He was only from me when I shot him. On examining 
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his skull I found that not a single shot had penetrated It, though 
there were one or two very slight dents visible; and the only 
way in which 1 can account for his dying so soon is by supposing 
that some of the shot penetrated to his brain through the sockets 
of his eyes. The noise 1 heard was of course made by another 
panther who sneaked away when the rolling of the rocks became 
too hot for him. 

L. B. 


EXPOSING THE ROOTS OF FRUIT TREES. 

TO THE EDITOR OF THE ‘‘ INDIAN FORESTER.” 

Sir, — Anent Mr. Oollan’s letter on the above subject. 1 have 
experience only in vines. I find that vines in Oudh do not 
hibernate, that is, lose their leaves, and have complete rest in the 
winter months, and consequently by supporting leaves through- 
out the year they become unnaturally evergreen ” and the fruit 
deteriorates. I dig round my vines a square trench 2 feet broad, 
and about 18 inches deep, 2 feet from the stem. I thereby 
do injure some of the fibrous roots, but as few as possible. The 
depth of the trench depends on whether the vine answers to 
the treatment. Thus I dig 12 inches, and wait a couple of days, 
if the leaves do not show signs of withering I dig 8 inches 
deeper, and so on, carefully watching for a response from the vine. 
1 fill in with old black earth. 

My vines are gigantic and my grapes good I But I should 
very much like to know whether in the long run I shall spoil 
them by the above procedure. Can any one tell me bow long 
a vine lives productively.* 

Jujube. 


NOTE ON TIMBER TRADE USAGES IN LONDON. 

Fancy woods are sold in London by different methods. All 
woods are weighed by the Dock Company for their charges, and 
the weight thus obtained is used in selling such woods as rose 
wood, boxwood, ebony, cocos wood, lignumvitae, tulip wood, and 
all dye woods. These woods are sold at so much per ton weight. 

Teak, greenheart, ironwood and other hard woods are fold per 
load of 50 cubic feet calliper measure, i.e., the cubic contents 
of the squared log are found by means of the callipers, and the 
unit in this case is a load containing 50 cubic feet. A load 
never contains 40 cubic feet, or any other number but 50. 


• Virfs extract in this Namber from •• Jonrn^ of Foreatry.”— [Kn..] 
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Round timber, when sold by measurement, is sold by what is 
known in the trade as Customs^ string measure. The bark is 
removed and the quarter p^irt ascertained, and the square of this 
number is divided by 115 (instead of 144), and multiplied by 
the length, which is ascertained in the usual way. This method 
gives rather more than the ordinary Hoppus measurement, e.g,^ 
a log 48 inches in circumference and 12 feet long would give 12 
cubic feet Hoppus, but a fraction over 15 cubic feet by Customs^ 
string measure. 

Mahogany, West Indian cedar, and West Indian satin wood, 
which are imported in squared logs, and Italian walnut, which 
comes in planks, are sold by superficial measure. 

Ceylon and East Indian satin wood is sold by weight, because 
it is imported in round logs. 

London : 1 A. Smythies. 

January 1883. j 


FOREST CONSERVANCY AND SPORT IN BERAR. 

Forest OflScers in Berar who are fond of sport have pleasant 
times I Now that strict conservancy is enforced in the State forests, 
the number of deer and other wild animals has so increased, 
that the villagers are hardly able to grow crops near the Reser- 
ves, and the Conservator ot Forests has thought it right, 'though 
sorely against his own inclination as a sportsman, to direct the 
Divisional officers to take systematic measures for tlie destruction 
of the too abundant deer, pig, &c., in the forests in their charge. 
Some big bags may be expected this hot weather, when the ani- 
mals are collected round the rare water pools in the forests, and 
can, in consequence easily be driven. But even at this time of the 
year some pretty good shooting may be had by simply walking 
through the forests. The other day D — , while inspecting one of 
the small reserves in the Wun District, bagged a tiger which he 
found over its kill at midday, and the next morning in the course 
of a short walk to see the fire lines in the same forest he got two 
spotted deer, a blue bull and a pig (riding is impossible in the 
Wun jungles, so pig stickers need not be horrified) ; and 1)'A— 
got a cheetul and two nilgai. Two bears were put up in the grass 
on different occasions while stalking deer, but got off badly 
wounded ; they are difficult to get without beaters. There are 
not many professions in which fun like this can be had on 
the way to one's day's work ! 


JuNGLi Sahib," 
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NOTES ON THE CULTIVATION OF HOT SEASON 
NATIVE VEGETABLES. 

The variety of vegetables which can be grown during the hot 
season, that are agreeable to the European palate, is very limited. 
The following remarks on the cultivation of a few of them, that 
are most generally relished, may be acceptable to those of your 
readers who take a personal interest in the doings of the mdli^ 
in the kitchen garden. As a rule, ho is allowed to have his own 
way in cultivating hot and rainy season vegetables, and his 
master has to accept what he is pleased to bring. Mills have 
a trick of filling up the garden for their own benefit with varie- 
ties of vegetables they well know their masters will not eat. 
A little time may, therefore, be very profitably spent in noticing 
his doings at this season. 

Vegetable Mabbow or Squash. — In Upper Bengal and in 
the North-West l^rovinc€*s this vegetable should be sown in the 
end of February, and all through March. It succeeds best in 
ground that has been well manured in the beginning of the 
cold season for a turnip or cabbage crop. If an empty jnot is not 
available and the previous crop not all used, the remains may bo 
allowed to stand. The vegetable marrows can bo sown in the 
vacant spaces, that are sure to be found in such a plot in the 
months of February and March. Holes 2 feet wide and 18 
inches deep should be dug, and the soil thrown back well 
mixed with old cow or stable manure. If old manure is not at 
hand, do not give any, as fresh manure will do more harm than 
good. In such a case it is much better to depend on the unex- 
hausted manure which was given for the previous crop. Three 
or four seeds should be sown in each hole, and if they all germi- 
nate, only one of the strongest should be allowed to remain. 
Water should be given twice a wet»k until the ground is well 
covered, afterwards once a week will be sufficient. The leaves 
and flowers of this, and in fact all the Cucurbitacoa*, are much 
injured by the ravages of a small red beetle. Hand picking is 
the best remedy, and a slight sprinkling of wood ashes over the 
plants twice or thrice a week tlie next best. There are several 
English and American varieties. The most useful are Moore’s 
vegetable cream, long fruited wliite, and long fruited green. 
They all succeed best if raised from acclimatized seed. If it is 
obtained direct from an English or American seedsman the yield 
is generally poor. A few of the best fruits should, therefore, bo 
annually reserved for seed, for sowing in the following season. 

Kukreb. Cucumis utilissimus . — This species of cucumber 
has fruits from one to two feet long. When in a young state 
they are covered with soft, downy hairs, and are then of a pale 
green colour. When fully ripe tne colour changes to a brilliant 
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orange. It is a true hot soason vegetable, and will not ancceed 
in the .North-West Provinces, at least during any other season. 
It should bo sown in the end of February and any time during 
March. It pref(*rs a dry loose open soil. A Avell drained plot 
should, therefore, be selected for growing it. After manuring, the 
ground should be laid out in beds, and throe or four seeds sown 
in patches 3 feet apart. As with vegetable marrows, only ono 
of the strongest should be allowed to remain if they all germi- 
nate. Water should Ix' giv(‘n once in ten days. If given too 
often the fruits turn ycdlow and fall off before they are ready for 
use. February s(n^dngs are ready for use towards the end of 
April. If a s(*eond sowing is made about the middle of March 
it will keep up the supply until thoHbeginning of the rains. 

Kheera. Cucumis mr. — This is a variety of the 

common encuml)or with small egg-shaped fruit, and is also a true 
hot season \egetablo. In order to keep up the supply until the 
beginning of the rains, three sowings should be made, one in the 
end of February, one in the middle, and one in tlie end of March. 
It will sue(*(*(‘d fairly well in any soil, bid j>refers a rich om*. The 
ground should be laid out in drills, on(‘ foot apart. Sow the 
seeds along both sid(*'< of the drill, and if the soil is very dry 
wabT immediately afr(T sowing. After they g(‘rminate, water 
every ten days. This vegetable, like the kukree, should not bo 
watered too often, 

^ Karatla. MomonVtea charantlay irtr, — There arc two varie- 
ties of this vegetable. The natives (;all ono karaila and the other 
karaili. The former comes into use during tluj hot season, and 
the latter during the rains. The greatest diflbrenco betwe(!n 
them appears to be the sc'asou \sli(*u ready for us(‘, as both 
are of the sainci aj)pearanc(i. The fruit is pointed at hotli 
ends, and covc'red with knotty j)rotiiheranees. It has a very 
bitter taste, nevertheless it is much relished by some in 
curries. It should he sown in the end of February and all 
through March, in rich soil, ^le ground should be laid out 
in beds, and the seeds sown in lines 2 fe<‘t apart, and tlio same 
distance allowed ])etwe(‘n (‘ach seed. Wabjr should bo given 
twice a week until the ground is covered, afterwards once a week 
will bo suffici(*nt. The fir^t sowing will come into use about the 
middle of April, and suc*(*(‘ssivo sowings made in March will 
keep up the supply until the beginning of the rains. 

Brinjal, or Egg-Plant. Solatium melongena, — This is a 
popular vegetable with nalivo gardcn(jrs,and ono of the most use- 
ful. ^ It IS almost needless for mo to describe its cultivation in 
detail, as they seldom fail to grow it to perfection. It can be 
brought into season at any time, and this quality causes it to be 
very valuable when other vegetables are scarce. It should be 
sown in October and November when required for use during 
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the hot season. It can also be sown in Fehrtiary and March, and 
will then come into use about the be^innin^ of the rains. It will 
^row in any soil, but as with other vegetables, thrives best in a 
rich one. It should be sown in beds and transplanted when 2 or 
3 incdies InVli, in lines at a distimce of 18 inches apart. It 
should he watered twice a week, and the soil frequently stirred 
around the neck of the plants. The fruits are very ])alatablc 
when properly cooked, and no garden should be without them. 

W. G. 


LAC ON CAROB TREE. 

TO THE EDITOU OF “INDIAN FOKESTEE.” 

Sir,— I send you in a little wooden box some twigs of a Carob 
tree in my garden which has suddenly been attacked, the branches 
being covered with little reddish dots and also with larger bubbles. 
All the branches attacked wither up; but the centre of the tree 
was not attacked and is alive. The appearance of the tree is as if 
a jungle fire had hastily passed over it, scorching up the outer 
branches. Is this the work of the lac insect ? if bo, it is, I think, 
a novelty on the Carob tree. 

Or can it be only a disease ? I did not know that lac killed the 
branches. 

What the cause may be, I cannot say. There was a heavy 
rainfall in the rains, and a bush of liibiscus near was killed by 
the Hood, but the water drained off and nothing that I noticed 
at the time happened to the Carob tree. 

This may be of sufficient interest to mention in the “ Forester.” 

B. II. B.-Powell. 


Editor’s Note. 

The box containing the twigs has arrived. The dots and 
bubbles on the latter are due to the activities of the lac insect, 
coccus laccu. A similar occurrence took place in the Telin Kherry 
gardens at Nagpur some years ago, when a splendid Carob tree, 
then in the full vigor of growth, was attacked and killed out- 
right by the insects. Mr. Baden Powell’s Carob tree might 
Row be saved if the cells, incrusting the twigs and branches, 
be removed carefully with the fingers, so as not to injure the 
living bark underneath them. 


R..T. 
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MTBABOLAMS. 


TO THE EDITOR “INDIAN FORESTER. ” 

Sir, — It is a little tantalizing, where exactness is of consequence, 
to find people using such a loose expression as occurs in the 
January Number of the “ Forester.” An increment per acre 
per annum from the Changa Manga plantation is expressed in 
cubic feet (presumably piled) and in maunds. Will some one 
kindly tell me what is the local value attached to inaund ? Is it 
80 lbs., or 42 lbs., or 20 lbs., or something near these values, or 
is it the Boml)ay maiiud of 28 lbs., whi^ is the most rational, 
being the same as the English quarter ? Molesworth gives 
fractional values for the maund, which I know are often neg- 
lected in practice. 

K. H. 


MYRABOLAMS. 

TO THE EDITOR OF THE “ INDUN FORESTER. ” 

Sir, — Will you or any of your readers kindly give me answers 
to the following questions ; — 

1. At what season of the year arc myrabolams collected, and 
in what stage of growth ? 

2. Is anything done to the fruit before exportation, if so 
what ? 


3. Why is the fruit sent home, i. e., why is the extract not 
sent home ? 

4. How much “ cutch ” can be obtained from a maund of 
myrabolams ? 

5. What is the system in force for getting the extract, and 
how long does it take to got all the extract out of a maund of 
myrabolams ? 

Charles D. Palmer. 

We have very little experience in Dehra regarding m 3 rrabo- 
lams, but hope some of our Bombay friends will answer Mr. 
Palmer’s questions. 

Black myrabolams are the fruit of Terminalia chebula, and 
are coUectea in the Dun, in Fobruary-March. 

The only preparation required for export is a careful drying* 
—[Ed.] 
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Me. BADEN POWELL ON INDIAN LAND BEVENUE.* 

Wk have before ns a very valuable treatise on the Land Bevenne 
Systems and Land Tenures of British India, by Mr. Baden-Powell. 
This work claims on the title page to have been primarily 
intended as a text-book for Forest officers. There can be little 
doubtf however, that it will be widely read and valued by all 
persons, who from choice or necessity have to consider the 
matters of which it treats* 

The book begins with an account of the manner in which the 
British rule gradually spread over India. The circumstances 
of the original Presidencies are stated. The growth of the 
non- Regulation Provinces is traced step by step. The whole 
machinery of the Indian Legislature is described, and all the 
powers of the Supreme and Local Governments are explained. 
Then begins the real subject matter of the book. Mr. Powell 
treats not of the Revenue-system of one Province only, but 
examines in detail all the separate systems which prevail 
throughout British India. Equal care is given to each, and 
when we state that not a single point of interest or importance, 
however small, is omitted, our readers will have some idea of the 
labour which has been expended in preparing this manual. 

The unit of land tenure in India is the village— of villages 
there are broadly speaking two classes — the joint or united^ in 
which the land belongs in common to the entire body of pro- 
prietors, and the non^uniied, in which the rights of each individual 
are limited to his own private holding. Mr. Powell traces the 
origin of these. He shows how the non-united village was 
probably the earlier form, being succeeded by the joint village 
when tribal conquests and apportionment of the land were aided 
by the principle of joint succession and inheritance. It has often 
happened too, that non-united villages have become joint from 
the effects of our own Revenue SetUements. This has been the 
we throughout the North-Western Provinces and the Punjab, 
^he system has made them so. In Bombay and Madras on the 


* of the Load Bovenoe Systems and Load Teaaresof British 

India, by B. H. Badea-Powell, of the Beagol Civil Senrioe. Galcatto, Office of 
Superintendent of Ctovemment Pkintiiig, 1680. 
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other hand^ almost all the villa^ are still non-united^ because 
the system requires no joint responsibility. 

Mr. Powell shows in detail the essential characteristics of each 
kind of village. In ioint villages the basis of the shares is often 
the law or custom of inheritance^ either Hindu or Musalman. 
In many cases it has been a well established custom periodically 
to divide anew the village land among the proprietors. The 
purely joint tenure, however, rarely survives for very long. 
Individual holdings are gradually separated. Theoretical ances- 
tral shares are replaced by the actual holdings which each sharer 
has acquired, the wealthy sharer being udwilling to give up his 
abundance, and the poor sharer being unable to enforce an ideal 
communism. 

** Consequently in one village we may find that the land is still 
jointly held, in another that it is partly in common and partly in 
severalty ; in another tliat circumstances have led each co-parcener 
to get his ebare diMdod out to him, and then the joint tenure is a 
thing of the past, and is only maintained by slender threads. Still, 
however, the village body is the exclusive proprietor of all the land 
inside its limits, and until split up into actually separate estates on 
the Bevenuc-roll, remains jointly responsible for its revenue, and 
maintains a certain unity in other ways.’* 

A non-uaiied village on the other hand is a mere collection of 
individuals, each occupying his own land and under no liability 
for his neighbour's payments of revenue. 

It is not always, however, easy to distinguish so clearly 
between the two kinds of village. 

“ If we consider either form in itself without reference to local 
history, it is obvious that om* vmij arm out of the other, and one may 
change into the other. If we commence with a joint village managed 
in common, it is obvious that the owners may divide, that their shares 
may be modified by time and circumstances, until each holder looks 
on his own fields as a separate property. Tlie village then becomes 
an aggregate of separate holdings, not to be distinguished from the 
non-unlted village of the I)akhan. In time, however, one of the land- 
holders gets richer than the others ; he undertakes tho revenue farm 
of the village, and taking advantage of his position slowly becomes 
the sole owner of all the lands. On his death his sons and grandsons 

succeed, and soon the estate again becomes joint On the 

other hand take a village where as far as you can go back you 
find nothing but the non-united village under the old Baja. A 
powerful individual becomes landlord of the village and establish es 
a proprietary right ; his descendants claiming the whole, form a joint 
village ; at a later stage tho family agrees to separate, and by force 
of circumstances the members have acquired less or more land than 
their legal shares, and consequently they cease to remember or to 
act on the shares ; then the village is virtually nou-onited, although 
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A revenue system clssses it as hhatdchdrd, and professes to assert a 
joint responsibility for the village revenue assessment.” 

Mr. Powell goes on to describe the effects of the different 
conquests on land tenures in India. “ Proprietary right ” is 
thoroughly discussed, this subject being of particular importance 
as regards the ownership of forests and waste lands. It is shown 
how proprietary tenures of the present day are of four classes, 
vit.^ (a), where Government itself is the owner; {b), where 
Government recognises no proprietary right between itself and 
the actual holder of the land. This is the raiyatwM tenure of 
Madras, Bombay and Burma ; (c), where Government recog- 
nises one grade of proprietor between itself and the actual land- 
holder; (^/), where Government recognises iwo grades between 
the land-holder and itself. This is the taHJeddri tenure. From 
these Mr. Powell proceeds to describe in detail all the rights 
which are subordinate to proprietary rights, and in particular 
the important question of Tenant Right. The concluding por- 
tion of Book I. is taken up with a general view of the various 
land systems in India. Ihis to the general reader is one of the 
most interesting parts of the whole treatise; for Books II., Ill,, 

1 V. and V. are taken up with minute details of the various tenures, 
systems, revenue-business and oflicials of all the different parts 
of the country. 

In India a very large part of the State revenue is derived from 
the laud. This is now collected in money, but formerly it was 
the fre(]uent custom to collect it in kind. In either case the 
principle remains the same, r/i., that to the ruling power belongs 
by right, part of the produce of every field. The original method 
of collection was simple in the extreme. The grain heap at the 
threshing floor was divided between the village servants, Iho 
ciiltivatiir, and the Raja. The next stage was to appraise the 
crop. From this it was an easy step to levy a money assessment 
on the village. When the native Governments began to decline, 
they became extravagant. Heavy cesses were levied with the 
land revenue. The original village owners being unable to pay 
were ejected. The villages fell into the hands of revenue farmers, 
who screwed out of the villagers the utmost possible amount. 
In Northern India the villages being strong and coherent mostly 
managed to hold their own. In Oudh they were more powerless, 
and over the old villages sprang up the powerful class of ^ taluk- 
dars.^ In Bengal matters were in a still worse state, to remedy 
which the State appointed great managers or agents who became 
responsible for the revenue collections over large tracts of country. 
These were the first of the Bengal 'Zamindars.^ When the 
East India Company assumed the Government of Bengal, the 
position of these zamindars was not clearly understood. By 
slow degrees various privileges were conceded to them, until they 
were recognised as having a proprietary right in the soil. The 
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Ghovernment thus declared as owner the person who engaged for 
payment of the land revenue, and vice vered the owner, whoever 
he might be, became the person to be selected to engage for the 
revenue. Mr, Powell in dealing with this subject discusses fully 
the merits of the Bengal Permanent Settlement. The other Reve- 
nue systems which now obtain throughqut the country belong 
to two great classes. Of these the first includes the milgutdri 
settlement of the Central Provinces, village settlements of the 
North-Western Provinces and Punjab, and the TalukdM settle- 
ment of Oudh. In all these the principle of a middle-man 
between the State and the cultivator is maintained, and these 
forms are essentially derivatives from the earliest or Bengal 
system noted above. The second clhss includes the RaiyatwM 
settlements of Madras, Bombay, and Bcrar. These are based 
on a different principle and have a totally different history. The 
essence of the raiyatwilri system is a separate assessment of a 
fixed revenue on each field, the holder of the field, whoever he 
may be, being kept in possession on condition of paying direct to 
Government the amount assessed. There is no question as to 
subordinate or superior rights. In Madras the occupant of a 
field is regarded by custom as the owner of his holding. 

^<To sum up briefly the main characteristic between the two 
systems is this, that uuder the one the Zamindari) the Gov- 
ernment will in no case deal with the cnltivator direct; under the 
other the Raiyatwuri) it will ooder no circumatancea deal with 
any one else. Thus also ft happens that under the one system there 
may be a series of proprietary or quasi -proprietary titles ; under the 
other this is to a great extent avoided.*’ 

From this point Mr. Powell proceeds to discuss in minute 
detail the land revenue systems of each Province and Adminis- 
tration. We have not space to follow him into these. But each 
is treated with equAl fidelity and care. Our best thanks are due 
to Mr. Powell for his thoroughly exhaustive and practical 
work. 


JOURNAL OF FORESTRY, JANUARY NUMBER. 

The January Number of our contemporary contains an able paper 
on the distribution and arrangement of age-classes, explaining 
the direction in which fellings should be made with reference to 
the prevailing or more violent winds, which in England blow from 
the west. He proposes that the yearly poeeibilitg (is not capability 
a better rendering of this French word ? a definition of which wiu 
be found in this Number of the “ Indian Forester” in the transla- 
tion of Puton^s Amdnagement ) should be estimated, and assumed 
to be correct for five years, when a revision is to be made of the 
operations and of their effect on the forest. is called iaiiMg 
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%toek^ After explaining the nature and size suitable for com- 

E artments^ he suggests that the principal compartment lines may 
ave a br^th ot to 10 to 12 yards, and that this will develop 
wind-proof qualities in the trees growing along tbcir edges* 
The advantages of these lines in fire-protection is explained, and 
we entirely agree with the writer that they should be as straight 
as possible, whatever other writers may have recommended, in 
the way of making them winding to ensure pioturesqueness. 

The sub-division of a forest \nio felling is then explained, 

is not working eeries the better term ? The French term massif 
finds its English equivalent in covert, for which term a good deal 
may be said. The term organised forest for Foret aminag^e, is 
also likely to be generally adopted* 

The papers on Cultivation of Underwood are concluded, and 
contain valuable information of a practical kind, relating to the 
management of coppices in Great Britain. 

Amongst other papers of intereet, we would specially notice 
one on the disease of the Lombardy poplar, (Fopulus fastigiaat,) 
which we here reproduce for the information of our readers* 

The disease of the Lombardy poplar, besides engaging the attention 
of the Norfolk Naturalists* Society, has been several times of lata re- 
ferred to in The Field and in The Journal of Forestry, 

A paper has lately been contributed to The Forst und Jagd Zeitung 
on this subject by Forstmeistor Wiese, in which are quoted several 
extracts from a lecture by Dr, Jessen, professor of botany. The dis- 
ease has been observed iu Germany for about ten years, and they have 
accounts of its prevalence in North America, as also in England. 
Forstmeister Wiese observed it wherever ho travelled in Dessau, Thur- 
ingia, and in Bavaria. It commences with a drying up of a few twigs 
at the top, or on the side, which gradually increases. Attempts have 
been made to pollard some of the trees affected ; but without much 
success. Everywhere Lombardy poplars are dying off, and in some 
quarters it is no longer possible to get cuttings to form roots and 
foliage. 

^ The Lombardy poplar, for which be gives as its systematic designa- 
tion the name Fopuhts dilatata, was introduced into Germany from 
the north of Italy about a hundred years ago, probably by cuttings. 
Like other poplars it is dioecious, having the flowers of each sox on 
separate trees. Only male trees were acclimatised in the northern 
habitat^ and they have been propagated by cuttings ever since, without 
any opportunity of reproducing the species by seeding* 

Now these gentlemen say that when a cutting takes root, and the 
apparent result is a young poplar two or three years’ old, ^is small 
plant really remains a divided part of the tree from which it was taken. 
The cutting therefore eontinues to partake of the identity of the tree, 
snd remains the same in sex and also in age. The apparently yonng 
cutting may therefore start its Mparate life with all die weakness and 
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prediaposltlon ia disme and deoaj characteriatio of an adTtaeed afOk 
£)?eTy fipe^ioa of tree bas a limit to the period of its growth, and those 
species which grow rapidly are generally short-lived. It mi^ thus 
hapf ep that a poplar raised from a cutting approaches its age limit 
before it is apparently twenty, and it dies off os if succumbing to an 
exceptionally severe season. By this reasoning the Lombardy poplars 
in Northern Europe are many of Iheni much older than they seem, 
and the only euro for this widespread disease would be a return to the 
natural method of raising from seed, or a fresh importation from Italj 
of ciitttugs from really young trees. 

Similarly a local disease of two willows, Salix alba and SaHx ptir- 
puri^^ is accounted for. Those had been pollarded along the wayside, 
and lately when it was wished to start wiew trunks for pollarding, it 
was found that cuttings from these trees, usually so exuberant, re- 
fused altogether to flourish. Both trees are common in both sexes in 
Germany, and seed profusely. But it seems that for convenience 
they have always been propagated by cuttings taken from the old hol- 
low pollards, until now nature is exhausted. 

The vino (Vitis vintfim) is also adduced as a case in point. Its 
liability to the vine dibcase and to the ravages of the phylloxera is 
attributed to tlie excessive age of most of the roots at present bearing 
wine in Europe, 

Although not mentioned In the article which has been briefly 
summarised, the potato disease will readily suggest itself as affording 
another instance of propagation by division, and where a periodical 
return to the method of raising trom the natural seed is urgently 
demanded. 

Successful experiments have been made in raising the Lombardy 
poplar from seed at (JarlNruhe. In the cold winter of 1879-80 there 
stood, side by side in thcnuisery, large saplings which had been raised 
from seed and plants of ec((ia) size which had proceeded from cottinga. 
The Utter were all, without exception, frozen to death, while the 
8eed*gtown plants suffered no injury. 
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EXTRACTS FROM CHURCHILL AND SIM’S CIR- 
CULAR ON FURNITURE WOODS. 

London^ Jamiary Istj 1883, 

Mahogany. — ^Tho trade of the past year has been generally of 
a satisfactory character, prices which were firm at the com- 
iiHmcemcnt of the year hav(‘ .•<hown no groat fluctuations, but re- 
mained fairly sti^ady until the autumn, when it became evident 
that the supplies would again be light, and figures then advanc- 
ed, OvSpecially for straiglit, sound logs from nunlium to largo 
sizes, which have been and remain vi'ry scarce. The Dealers 
and Yard-keepers luiving no accumulation of stocks, have 
throughout the year been ready buyers, and the auction sales 
have therefore been W(‘ll attended, and as a rule showed consi- 
derable animation ; prosjiects are now encouraging for Import- 
ers. The total number of logs landed is almost identical with 
the previous year, being logs as compared with 29,678 

logs, but the consumption having increased nearly 8 per cent., 
the stock is now 36 per cent, less than at tlu‘ commencement of 
last year, and lower than at any corresponding period sinco 
1872, being only 5,758 logs, or little more than two months* 
average consumption. Iiiniduras , — The supplies, which have 
exceeded 1881 by nearly 47 per cent., have been taken freely 
from the docks, the deliveries showing an increase of fully 68 
per cent., therefore the present stock is only 285 logs more than 
that brought forward last j-t'ar. All descriptions have sold 
steadily and well, and althougli the unusual proportion of small- 
sized and crooked wood has lately produced some weakness in 
prices for this class of logs, the competition for straight, sound, 
sizeable logs is very ke4‘n, and for these high figures are easily 
realised, and fiirtluT supplies arc much needed. Cargo quot^ 
tions are now from 5J</. to 8^^]?. 

Cedar. — <7u5«. — The import has been very small, beinff 63 
per cent, loss than the previous year, and as tno deliveries Mve 
noon more than double the supplies, the stock is now lower 
than it has been since 1879. In the absence of fresh suppCo^^ 
prices were nominally steady until the autumn, when some small 
parcels arrived, whicU were promptly realised at a considerable 
advance ; prices are now high and very firm. Present quotations 
are— firom 5^. to fid. ; Ifbndurait and Mexican from to 
Surinmn from 4d. to 4^. (nominal) ; AttstraHom from 4d. 
to 5d. per foot super ; Pmed uwd from 3«. to 4^. per foot ouho. 

Wainot Wood , — American Black , — The quantity landed at 
tM docks during the post year was slightty krga* than pro- 
vioiisly, but the consumption so far euoeeied the supply, that the 
stodt is BOW ^ per cent. less than at the commencement 
of 1882. Throvglmat the year the demand has been brisk, and 
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prices have steadily advanced ; at the present time there is a 
quick sale for all dc.scriptions, and quotations are very firm. 
liaZian.— Kanks from 2 fo 4 inches thick have been in good 
demand| and were rcarlily placed, and in the later months 
prices have iiiqir(»vc<l, Vvry few wide tliick ]>lanks have been 
imported, and fi>r lhc‘'(‘ ilicro is some inquiry, but if narrow, 
wood over 4. in<-h(‘s thick, is very unsaleable. The arrivals have 
been fully 211 per cent. le‘'S than the previous year, and 
as the d*‘liveries have* been inaiiitaincd, tho stock is now much 
reduced. Siui. — Siii)erior, tlark-eoloured logs have been 

in good demand, ami ha\<‘ realised full prie(‘S, but ordinary and 
poor wood lias Ijccn n(‘glect<‘d. A fair parcel has just been 
landed, and Ibis, a(l<l(‘d to some remnants of previous imports, 
Constitutf‘M pr(‘S(‘ni siock. Burrs, — Several parcels, mostly of an 
inferior eharacb*?*, liaM) arrived, thus adding to an already large 
and unsaleable stock. Tho demand for Burr Veneers in the 
Cabinet Tra<h‘ has fallen to a minimum, and the small consump- 
tion is now almost restricted to Piaiioforio makers. Quotations 

— Amevi('ttii Jiluck from 4.f. to per foot cube ; Italian 
from 4</. to lul , ; lUack Sea from TxZ. to 7d, per foot super ; 
Surra £10 to .£.‘U) per ton (nominal). 

Rosewood. — ISo * — Tho supply has been larger than for 
Bcvoral years jiast, and has consisted chiefly of planks of a medium 
character. The early arrivals soon passed into consumption, but 
lator imports still remain at the docks, tho stock being 796 planks. 
Quotations for ])}irccls range from £16 to .£19 for medium, and 
from £20 to £2.*) ]H*r ten for superior planks of large sizes. 
Bahia, — The arri\ ah during the first five months were rather 
heavy, hut the total iinjund has been less than tho previous year. 
There was a lair (l(‘mand fur medium and small-sized planks and 
logs, but ))ric(‘s became weaker as tho year advanced and con- 
sumption fell off, tlie deliveries being fully 22 per cent, less 
than in 1881, and tbe stock is now heavy, viz,y 1,694 planks. 

Satim Wood. — India, — ^Tlio stock was not increased last 
year, but yirevions imports had so far exceeded tho limited 
demand, that toetfoct ‘sales repeated concessions had to bo made, 
and prices, which at tlic eommeneemont of tbe year were quoted 
at from £10 to £12, are now nominally about £6 per ton, which 
will doubtless stoj) supplies for some time to come. 

Ebony. — Cej/Ion , — The almost total suspension of shipments 
fiinco tho early part of last > ear has enabled holders to move off 
fitock, which being now very much reduced, prices are advancing 
and will no doubt go higher. Good m(‘dium wood is now worth 
from £10 to £1 2, largo-sized prime logs from £14 per ton upwards. 

Boxwood.— A and Berslan. — ^Thero have been no ship- 
ments to the open market, the direct supplies being all to one 
House hero ; prices are however high. East India, — Three small 
lots arrived, but the quality was not maintained and prices yielded. 
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ON THE .DISTTIIBUTION OF FORESTS IN INDIA.* 
By DIETRICH BRANDIS, Ph. D. 

In all countries the character of forest vegetation mainly depends 
on soil, climate, and the action of man. In India the greater 
or leas degree of moisture is perhaps the most important element 
in this respect. Moisture and rainfall are not identical terms. 
Dew and the aqueous vapour, dissolved in the atmosphere, or 
the water derived from the overflow of rivers and from perco- 
lation, are sources of moisture as important for the maintenance 
of arborescent vegetation as the fall of rain and snow. It would 
greatly facilitate the labours of the forester, and of the botanist 
who inquires after the geographical distribution of forest trees, 
if the amount of atmospheric moisture and the formation of dew 
during the seasons of the year in different parts of India had 
been sufficiently studied ; but, in the present state of our know- 
ledge, we must be satisfied with dividing India into regions and 
zones according to the more or less heavy rainfall during the 
year. The arid region, with a normal annual rainfall of less than 
15 inches, occupies a large proportion of the north-west corner of 
India, from the Salt Range in the north to the mouths of the 
Indus ill the south, and from the Suleiman range in the west to 
the Aravulli Hills in the east. It includes the southern portion 
of the Punjab, the province of Sindh, the States of Bahawalpur, 
Kairpur, Bikanir, Jessulmir, and the greater part of Marwar. 
Throughout this vast region, which covers an area equal to that 
of the kingdom of Prussia, with a population of about twelve 
millions, the rains are not only scanty, but most uncertain. It 
is not a rare occurrence for several years to pass in succession 
without any showers, and then there is a heavy downpour, gener- 


^ • The above has been re-printed from the Transaptions of the Srottish Arbo- 
ricultural Society, 1873, and was sent to us by Mr. Brandis, who stated that he 
aaw no reason to make any alterations at the present time, and we have therefore 
reproduced it for the benefit of the readers of the*‘ Indian Forester,” few of whom 
have had access to the original. 

The map has been prepared throngh the kindness of Mr. G. B Hennessy, 
Deputy Surveyor General, from the one accompanying tiie original pamphletf 
|g go improTement on the Utter in many reapects. 
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ally in winter, and occasionally in August or September, There 
are, however, no regular winter or summer rains. A scanty, 
thorny scrub on the hills gives ample employment to the botanist, 
for it is here that the representatives of the Arabian and Persian 
flora mingle with the vegetation which is peculiar to India ; 
but the work of the forester is mainly confined to the belts of 
low country along the Indus and its great branches. In Sindh, 
for instance, the area of forest land at the disposal of the State 
covers 350,000 acres, all situated on the fertile alluvial soil on 
both banks of the Indus, some of which is inundated annually by 
the summer floods of this large river, the remainder being mois- 
tened by percolation. In lower and middle Sindh a large portion 
of these forests consists of the babiil (Acacia arahica), more or 
less pure, with a shade so dense that very little grass or herb 
grows under the trees. In Northern Sindh extensive shrub 
forests of tamarisk, with standards of acacia and a poplar 
(JPopulus JHiiphratica)^ cover large tracts along the banks on 
both sides of the river. As the Indus changes its course from 
time to time, leaving dry last year’s bed, and breaking through 
at another place, forming a new channel, the fresh banks and 
islands which are thus thrown up are covered at once by a dense 

g rowth of self-sown seedlings of tamarisk, with a sprinkling 
ere and there of the acacia and poplar ; while in other places 
large tracts of old forests are carried away by the encroachments 
of the river. Outside these forests, a little further inland, but 
still to a certain extent under the moistening influence of the 
river, are vast tracts of kundi or jhand, an acacia-like tree {Pro- 
sopis 8picig€7'd)^ Salvadot^a^ and an arborescent, leafless caper 
(Capparis aphylla) ; and further north, in the Punjab, where 
the rainfall is more regular, and its annual amount approaches 
or exceeds 10 inches, dry and scanty woods, mainly composed 
of Prosopisj Capparis^ and Salvadora, cover a vast extent of 
country on the high ground between the rivers of that province. 
These woodlands are commonly known under the name of rukhs, 
and they extend far into the second zone, which may be termed 
the dry region of India, and in which the normal rainfall is be- 
tween 15 and 30 inches. 

There are two zones of dry country, — one surrounding the arid 
region on the north and eaA, in a belt from 100 to 200 miles 
wide, leaving the foot of the Himalayan range about Umballa, 
touching the Ganges at Fattehgarh, and including Delhi, Agra, 
Jhansi, Ajmere, and Deesa. This I propose calling the nor- 
thern dry zone ; its natural forest vegetation is scanty, but bet- 
ter than that of the arid region. In some of the States of Raj- 
putana there are extensive woodlands carefully preserved, to fur- 
nish cover for game, a regular supply of wood and grass, and in 
times of drought, pasture for the cattle of the vicinity. In the 
north these woods consist of Acacia and Prosopis ; further south, 
mainly of a species of Anogmsus^ a beautiful tree, with small 
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leaves, droopinff branches, and dense foliage, which clothes the 
slopes of the old fort of Chittore and other hills in Meywar, and 
is toe principal tree of the sacred groves of that country. On 
the Aravalli Hills in Meywar, where cultivation mainly depends 
on the water stored up in tanks, the value of preserving the 
scanty thorny scrub on the hills, in order to regulate the tilling 
of the tanks from rain, is recognised by some of the larger land- 
holders. Nor must we forget that we owe the maintenance of 
the forests in Sindh and of the rukhs in the Punjab entirely 
to the action taken by the former rulers ; and that during the 
first period after the occupation of the country, the action of the 
British Government has not in all cases been favourable to the 
preservation of the forests and woodlands in the arid and dry 
regions of India. Great exertions have, however, been made of 
late years to make up in some measure for past neglect in this 
respect, and in the Punjab extensive plantations have been estab- 
lished since 1865, whicnnow cover upwards of 12,000 acres, the 
main object in the formation of these new forests being to pro- 
vide fuel for the consumption of the railways, and fuel and tim- 
ber for the large towns in that province. The first commence- 
ment of these plantations was made by Dr. J. L. Stewart, the 
author of several valuable books and papers on the vegetation 
of North-Western India. There is a second dry region in the 
Peninsula, comprising part of the Deccan, the Maidan or open 
country of Mysore, and several districts of the Madras Presi- 
dency. Exceptionally moist places are within its limits, such 
as Bangalore, which, being situated 3,000 feet above the sea, 
has 35 inches rain ; but upon the whole, and excluding such 
hills as rise considerably above the table-land of South India, 
this bolt, which stretches from Nasik in the north to Capo 
Comorin in the south, has a normal rainfall of less than 30 in- 
ches. This belt includes Poona, Bellary, and Kurnool in the 
north, and Madura and Tinnevelly in the south. Over a great 
part of it is found the sandal- wood (^Santalum album) , a small 
tree with fragrant heart-wood, which comes up here and there 
in bushes and hedges, but does not grow gregariously, and does 
not form pure forests. Large quantities of this delightfully 
fragrant wood are used for carving and inlaid work, as incense 
in Hindoo temples, and there is a considerable export of it to 
China. 

Outside these two dry zones the normal annual rainfall 
exceeds 30 inches, save north of the first groat snowy range of 
the Himalaya, where rain and snow are scanty, and tne country 
consequently arid and bare. The rest of India has a rainfall 
greater than that of Europe. Yet really thriving forests are 
only found where the fall exceeds 40 inches, and rich luxuriant 
vegetation is limited to those belts which have a much higher 
rainfall. It must be borne in mind that the annual mean 
temperature of Central Europe ranges between 45® and 60®, 
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while that of India is as high as 75° to 85°. Under a higher 
temperature a larger amount of moisture is required to produce 
rich vegetation. At the same time, in India, the supply of 
moisture is unequally distributed over the seasons of the year* 
In most districts the year divides itself into two unequal parts, 
——a long dry season, and a short rainy season. In most 
provinces of India the principal rains are summer rains, due to 
the prevalence during tliat season of the south-west monsoon, 
and the most humid regions are those tracts which are fully 
exposed to the influence of these moist south-westerly winds. 
In addition to those, there are Christmas or winter rains in 
Northern India, but they only last a iew days, or at the out- 
side a week or two, and are, moreover, extremely uncertain and 
irregular. On the eastern coast of the peninsula the summer 
rains are slight, the principal fall coming with north-easterly 
winds in October and November. But in the greater part of 
India the dry season lasts from November to May, the rains 
commencing between May and July, and ending between 
August and ()etob(*i*. In the moistor (listricts the rains com- 
mence early and last longer, while in the dry belts tluTO is rain 
only during two or tlirec^ months of the year ; and in the arid 
region the rainlall i*' altogether uncertain. 

The toinpeiMtui (‘ dm ingthis long dry season is cooler at first and 
warmer afterward^. TJie mean temperature of the three months, 
December, Jiinu*iry, and i'Vbriiary, generally termed the cool 
season, ranges b(‘t\\e(‘n 00° in the riinjab, and 79° in the south of 
the Peninsula. During tlie^e months dew is formed more or less, 
regularly, and contribute s much to the maintenance of vegetation 
particularly in llie dry and arid zones, liadiation is so power- 
ful during this se'ason that irost is not of uncommon occurrenco 
in the plains and loA\er hills of Northern and a part of Central 
India. Those night fiosts lia\e interfered much with the satis- 
factory progress of the plantations in the Punjab, and as far 
south as Sukkiir on the Indus, in latitude 27° 30', and the Sat- 
piira range in the (Vmtral Provinces, in latitude 23°, frost is a 
serious difficulty in arboriculture. As far south as (Vlcutta, 
ice can be made on carefully prepared beds covered with straw, 
shortly before sunrise on a -still, clear morning. The mean tem- 
perature of the three months which follow, which are generally 
called the hot season, is 75° in the Punjab, 85° along the coast- 
line, and 90° in the interior of the Peninsula, and this dry heat, 
with the hot scorching winds which blow over a great part of 
India during these months, makes this season extremely trying 
to forest vegetation. 

With the exception of the extensive evergreen forests of the 
Himalaya, and the limited tracts of evergreen forests in the plains 
and lower hills of the humid regions, the groat mass of forests in 
India are deciduous, and they are bare and leafless during the hot 
season* During this time of the year, the sojourn in the Indian 
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forests is not pleasant. No shade, no protection against the fierce 
rays of the sun, groat scarcity of water in many parts, and a 
tent or hut with a temperature in its coolest part of 105°, — those 
are conditions of existence which are not easily forgotten. De- 
ciduous, however, as applied to trees, is a relative term. The 
only difference is, that an evergreen tree retains its leaves long- 
er than one which is called deciduous. Thus the spruce and su- 
ver-fir retain their needles from seven to eleven years, the 
ish I^inus pinsapo and* the retain them even longer, 

hence the full foliage and the dense shade of these trees. On 
the other hand, the needles of the Corsican and Austrian fir 
(Pinus larido) remain three to four years; and the Scotch fir, 
with lighter foliage, has needles of two or three years only on 
its branches. The sdl tree (Shorea rohusta)^ one of the most 
important timber trees of India, with strong, hard, heavy wood, 
which forms extensive forests along the foot of the Himalaya 
and in the eastern part of Central India, retains its leaves nearly 
twelve months ; the old leaves fall gradually, and the foliage 
gets thinner and thinner, until the new flush of leaves breaks out 
in March or early in April. So that although a sal forest is hot 
during that time of the year, and there is not much shade, yet the 
tree is never completely bare. The teak tree, on the other hand, 
which may be called the king of Indian timber trees, on account 
of its useful, durable, strong, and yet not very heavy wood, sheds 
its leaves as early as January, and is leafless for four or fivo 
months, though this again depends upon the supply of moisture, 
for in low humid places the tree often continues green through- 
out February, Fortunately for foresters in the hot dry provin- 
ces of India, there are to be found in most dry deciduous forests 
one or two kinds which break out in leaf sooner than the others, 
and I have spent many an hour during the heat of the day under 
the grateful shade of what we call the forester’s friend (Schleicitera 
trijuffd), a tree remarkable for its extremely heavy wood, the cubic 
foot weighing, when perfectly dry, over 70 lbs., or nearly three 
times the weight of common deal. 

The grass and fallen leaves, in these dry, deciduous forests, 
dry up rapidly during this season, and towards March and April 
everything is so scorched that it is as inflammable as tinder, so 
that the smallest spark is sufticient to create a conflagration. 
These jungle-fires are almost a regular annual institution in the 
deciduous forests of most provinces. In some instances, they 
are caused by accident, but in the majority of cases they arise 
from the temporary clearings made by cutting and burning, 
and the custom of the herdsmen to burn down the old grass in 
order to cause the fresh tender shoots to spring up as fodder for 
their cattle. It is true that these fires clear the ground, and 
make walking through the forest easier ; and, up to the present 
time, many otherwise observant people in India have been of 
opinion that these fires are not mischievous, and might in some 
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oases be beneficial. The damage, however, done by them defies 
calculation. Millions of seeds and seedlings are destroyed, trees 
of all ages are injured, and often killed, the bark is scorched and 
burned, the wood exposed to the air, dry rot sets in, and the tree 
gets hollow and useless for timber. One of the most remarkable 
facts in the working of the Indian forests in the plains and lower 
hills has been the large proportion of hollow and unsound trees. 
In many forests one-half, in others three-fourths of the mature 
trees are hollow. To a certain extent this is due to the old age of 
the timber felled ; but experience elsewhere proves that old age 
can only account for a small proportion of the hollow and un- 
sound trees. The annual jungle-fires are the principal cause of 
this mischief. In this respect all deciduous forests in India suffer 
alike. With regard to reproduction, that is, the growth of 
seedlings, some trees are better off in this respect than others. 
Thus the sal tree ripens its seed about the commencement of the 
rains, after the jungle-fires have passed through the forest. Tho 
young plants thus germinate at once in great abundance. The 
jungle-fires of the coming season kill a good many, and cause a 
large proportion of the others to grow hollow ; but in the dense 
mass of seedlings which clothes the ground under the parent trees 
in a sdl forest, the damage done is comparatively small. This, 
to a certain extent, explains how the sal forests are nearly pure, 
the stronger tree in the matter of reproduction predominating 
over all the rest. The teak, on the other hand, ripens its seed 
early in the dry season, the jungle-fires consume large quantities 
of it ; a smaller proportion of seedlings spring up, and these are 
either killed or cut down to the root year after year by the fires. 
Meanwhile, the root stock increases in size every year by the 
action of the shoot*?, which come up during the rains, and at last, 
often after the lapse of many years, it produces a shoot strong 
enough to outlive the fires. Thus what appears a seedling plant 
of teak is in most cases really a coppice shoot from a thick 
gnarled root-stock, bearing the scars of successive generations of 
^oots, which were burned down by the annual fires. 

Protection against fires is not an easy task in our European 
forests. Many square miles of Scotch fir in Eastern Prussia, 
where this widely spread tree is the prevailing kind, have at 
various times been burned down, and in the cork oak and Pinua 
maritima forests of Provence the ravages have been terrible, the 
long summer drought of Eastern Europe and of Southern France 
having in this respect the same effect as the long dry season in 
India. But in India the task has been a i)articularly difficult 
one. The first step was to convince people that these fires were 
injurious, and when that was accomplished, to isolate the tracts 
to be protected by clearing broad firepaths round them, and 
burning down, early in the dry season, all grass and leaves in a 
broad belt surrounding the forests. The credit of having been the 
first to take in band this important work on a large scale is due 
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to Colonel Pearson, in those days in charge of the forests in the 
Central Provinces, and now holding a most important position in 
the Forest Department under the Government of India. It is 
mainly due to his energy and perseverance that firesj have been 
kept out for more than six years from a large forest tract of 
30 square miles, called the Bori Forest, producing teak, bam- 
boos, and various useful trees, in the Satpdra range. The 
effect has been marvellous, and if these exertions are steadily 
continued, this forest promises to become one of the most valu- 
able in the central parts of India. 

From what has been said, it will be understood that in the 
plains and lower hills of India the annual repose of arborescent 
vegetation is not caused by the cold of winter, but mainly by the 
drought of the hot season. Shortly before the rains set in, or 
with the early showers which precede the monsoon, most trees 
clothe themselves with fresh green, and in the arid region, where 
the periodical summer rains are wanting, the summer floods of 
the river revive the forest growth on its banks after the long 
drought of the dry season. In those parts of India which have a 
heavy monsoon, the temperature is generally somewhat lower 
during the summer months, June, July, and August, than during 
the preceding hot season. Thus it is that on the western coast of 
the peninsula the mean temperature of the hot season is 85°, and 
that of the throe succeeding months, when the sky is overcast 
with clouds, and the force of the sun’s rays is rarely felt, is only 
between 80° and 82°. On the Burma coast also, in Akyab^ 
Rangoon, and Moulinein, the mean temperature of the monsoon 
months is somewhat lower than that of the preceding hot season. 
The relief from the incessant powerful action of the sun’s rays, 
brought about by the storms of the monsoon, and the cloudy and 
rainy weather which follows, is delightful. It is not the vegeta- 
tion only which revives ; the whole animated nature feels the 
pleasant change. This relief is denied to the arid region. Here, 
in the north-west corner of India, the temperature continues to 
rise higher and higher with the sun, and the result is, that in 
June, July, and August, the highest mean temperature is found 
in the arid zone of India. Thus Multan has a mean temperature 
of 7 7° during what is termed the hot season in other parts of India, 
and of 92° during June, July, and August ; and at Jacobabad.in 
Sindh, the mean temperature during these months is as high as 
96°. Where, however, sufficient water is supplied by irrigation, 
these high temperatures stimulate vegetation in a remarkable 
manner. The station of Jacobabad is a striking example of tho 
effect of water supply in that climate. It was founded in 1844 
by General Jacob, in the midst of a barren, treeless desert. A 
canal was led to it from the Indus, and now the plain is a dense 
forest of babiil and other trees, upwards of 60 feet high, 
sheltering the houses and gardens of the inhabitants. A ride of 
a few miles takes you into the desert which skirts the hills of 
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Belaohistan. a level plain of splendid, fertile, alluvial soil, but 
hard, naked, and barren, like a threshing floor, without shrub, 
herb, or ^ss, except in the vicinity of the canals, where vegeta- 
tion is rich and luxuriant. 

In the Himalayan Hills, vegetation rests in winter as it does in 
Europe, and in the vast tracts of those mountain ranges the 
forester finda himself surrounded by forms similar to, and in a 
few cases identical with, the trees and shrubs of Europe. The 
climatic conditions are analogous, though not identical. At the 
higher elevations the year divides itself into the four seasons 
with which we are familiar in Europe, but the main supply of 
moisture is in summer, and the summer rains are preceded by a 
long dry season, which is much warmer than the spring is in 
Central Europe. In the outer ranges the rains are heavy, but the 
whole falls in torrents within a few months, and has not, therefore, 
the same effect upon vegetation as the uniformly distributed 
moisture of our own climate. There are other points of diflerence 
in the climate of the higher Himalayan ranges and of (ilentral 
Europe, and this explains that some of the hardiest Himalayan 
trees, which grow at an elevation of 12,000 feet, wdthin a few 
thousand feet of the line of perpetual snow, such as the silver fir 
^iaius Wehbiana), refuse to thrive in Great Britain and on the 
Continent. Even the deodar [Cedrus Deodara) and the blue 
Himalayan pine (Pmm excelsa), which are common in parks and 
gardens in England, do not thrive irnnany parts of Europe. 

There is a great difference in the total rainfall in the outer and 
inner belts of the Himalayan forests. At Simla, and in the 
vicinity, on the outer ranges, the fall is from 70 to bO inches, 
and here the deodar attains a diameter of 2 feet in from 60 
to 80 years. The moist southerly currents which prevail 
in summer pass over the hot plains of the arid region without 
depositing tlioir moisture ; but as soon as they are Drought into 
contact with the cooler air of the hills and forced upwards into 
regions of less atmospheric pressure, condensation begins, and 
their surplus moisture is deposited in the shape of torrents of rain. 
Thus, there is on the outer ranges of the north-west Himalaya a 
narrow belt, not more than 30 miles wide, with a rainfall 
exceeding 75 inches. Further inland the fall decreases rapidly — 
Kotgurh, for instance, distant 40 miles from Simla, has 38 inches 
only. Beyond the first snowy range the rains are scanty. Here, 
at the same elevation as in the vicinity of Simla, the deodar 
takes from 150 to 200 years to attain a diameter of 2 feet ; 
higher up the valley, at a distance, as the crow flies, from the 
plains of 120 miles, spontaneous arborescent vegetation ceases 
entirely, the last being the tree juniper {Junvperus exceha)^ 
fine specimens of which may bo seen growing in Kew Gar- 
dens. 

The moist zone, with a normal annual rainfall, exceeding 75 
inches, which comprises the outer Himalaya, extends north-west 
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as far as the Dhaola-dhar range, which borders the fertile district 
of Kangra. Beyond this the fall even on the outer hills is less. 
Thus, the station of Abbottabad, between the rivers Jhelum and 
Indus, has only 41 inches. South-eastward the moist zone 
widens. In Lower Bengal the line which indicates its limit 
passes through Dacca, reaching the coast west of Chittagong, so 
that Assam, the Khasia Hills, Silhet and Cachar, Tipperah, and 
Eastern Bengal, are all included. This, the north-eastern moist 
region of India, also comprises Arracan and the coast districts of 
British Burma. The eastern portion of this extensive moist belt 
has a much heavier rainfall than the north-western portion, and 
hero again it is heaviest on the mountains. Thus, Darjiling, in 
British Sikkim, at an elevation of about 7,000 feet, has 125 inches ; 
and Cherrapunji, the former sanatarium on the KhAsi Hills, at 
4,000 feet, nas an annual fall of 600 inches, or 50 feet. On the 
Burma coast also the rain is heavy. Thus Akyab, the chief town 
of Arracan, has 219 ; Tavoy further south, on the Tenasserim 
coast, has 201 inches ; and Kangoon, situated at some distance 
from the sea in a wide extent of nearly level country, has 85 
inches. 

On the higher mountain ranges of this extensive moist region 
forests of pines and other conh'ers extend from the north-west 
Himalaya southwards to the mountains of Burma. The deo- 
dar has its eastern limit in Kuraaon, but there are other coni- 
ferous trees, which extend over the eastern part of the Himalaya 
range. One of the finest of these is Finns Kasyay which is 
found as far south as the high mountains between the Salween 
and Sitang rivers in British Burma. These mountains are the 
seat of a numerous Karen population, formerly an idle, drunken, 
and lawless race, which, through the teaching of Christianity, 
brought to them by American missionaries, have become an in- 
dustrious, sober, and peaceful people. Some of their villages 
are in the midst of these splendid pine forests, and I have often, 
when coming from the teak forests in the hot valleys of the 
Salween and Sitang, been refreshed by the delightful fragrance 
and cool shade of the pine trees on these hills. But, as if to re- 
mind the botanist that, though in a pleasant, cool mountain cli- 
mate, ho is within the tropics, and only 19° distant from the 
equator, there is an underwood of the sago palm ( Cycas ) under 
the pine trees, and most of the Karen villages are surrounded by 
the gigantic bamboo, which yields the posts, rafters, walls, and 
floors of their houses. The joints of this bamboo are so large 
that they are used as water pails and buckets. There is another 
pine tree in Burma, nearly related to a Japanese species, which 
grows at a lower elevation in the midst of the dry and hot 
tropical deciduous forests. 

These tropical and sub-tropical pines, however, are not yet of 
much practical importance. The production of teak timber is 
the main object which the forester has in view in those parts of 
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the country. The export of teak timber from Rangoon is of old 
date ; but, under the Burmese rule, the quantity exported never 
came to any very large amount. When the province of Tenas- 
serim became British in 1826, the Attaran forests, which are 
situated south of the town of Moulmein, were worked with great 
energy, and yielded large quantities of excellent timber. The 
supply from that source, however, soon diminished, and thus the 
attention of timber traders was directed to the extensive teak- 
producing forests beyond the British frontier, on the Salween 
river and its tributaries, and from that time the importation of 
foreign timber into Moulmein has steadily increased until \yithin 
the last few years, wlien the quantity floated down decreased, 
mainly because the stock of good timber in the vicinity of the 
river and its tributaries had gradually become less. Soon after 
the annexation of Pegu in 1853, the forests of that province 
were placed under a legular system of administration, and in 
1858 this sy8tem was extended to the forests in the province of 
Martaban and Tenasseriin. The result has been, that, without 
impairing their productiveness, the out-turn of the forests in 
British territory has gradually been raised from an insignificant 
figure to a very con«?iderablo amount ; so that within the last 
five years they have yielded between one-third and one-half of 
the total quantity of teak timber brought to the principal sea- 
ports. The timber trade of the Burma ports is not large as 
compared with that of Canada, yet it is'Df considerable import- 
ance, the export amounting to about 100,000 tons annually, 
with a value of about £700,000. The forests in the King of 
Burma’s territory ; in Siam and the Karenee country, are 
much more extensive and rich in fine timber than those in our 
territory ; yet, unless placed under a regular system of manage- 
ment, they will surely be exhausted before long, and on that 
account we must, to a great extent, look to the forests within 
British territory for the maintenance of the supply in future. 
It is satisfactory that the efforts to protect and improve the 
forests in British Burma have also financially been remunerative. 
Within the last four years the gross revenue from these forests 
has fluctuated between £64,700 and £98,400, and the net an- 
nual surplus to the State has been between £31,900 and £56,500. 

The teak tree in Burma, as elsewhere, is found in the dry 
deciduous woods, never forming pure forests, but always grow- 
ing in company with a large number of bamboos and other 
trees. Its growth is rapid while young, but slow at a more 
advanced age. In 1862 I sent a few teak poles, 30 feet long, 
to the groat London Exhibition ; they had attained that size in 
two years, in a moist part of the country, on rich soil, and pro- 
tected from fire. On the other hand, the results of researches 
made regarding the age of mature trees have led us to the con- 
clusion that more than 100 years are required on an average 
for the teak tree to attain a diameter of 2 feet. The fires clear 
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the ground annually of dry leaves and grass, vhich would other- 
wise form vegetable mould, enrich the soil, and keep it moist 
and loose. The bare ground, exposed to the full force of the 
sun, dries up rapidly with a hard baked surface, the rains of the 
monsoon rush down the hills and slopes, and the ashes, the re- 
mains of the fires, are washed away, without contributing much 
to the nourishment of the trees. Thus the fires do not only injure 
the regeneration of the forest, cause the timber to grow up hol- 
low and unsound, but they also impair the productiveness of the 
soil, and retard the rate of growth of the trees. In Burma the 
fires are principally caused by the practice of toungya cultiva- 
tion. The forest, instead of being converted into permanent fields, 
is cut down in January ; and in March or April, when the large 
mass of stems, branches, and bamboos, which cover the ground, 
have become sufficiently dry, it is burned. On the first rainfall, 
rice, cotton, and vegetables are sown, and yield an abundant har- 
vest, no ploughing and digging, only weeciing and reaping being 
necessary. In some cases a second crop is tjxfcen ; but after that, 
and more often after the first crop, the field is abandoned, a fresh 
piece of forest is selected for burning, and in this manned destruc- 
tion spreads rapidly over large areas. Some of the finest teak 
forests in Britm Burma have been destroyed by these clearings ; 
and, with the steady increase of population under British rule, the 
injury done by this erratic kind of husbandry has become enor- 
mous. This mode of wandering cultivation is practised through- 
out the wilder parts of India ; in Mysore, where it is known 
under the name of kumri, it was possible, about 20 years ago, 
to protect the forests by stopping this practice throughout the 
country. This result was mainly due to the exertions of Dr, 
Cleghorn, for many years Conservator of Forests in the Madras 
Presidency, and afterwards employed by the Government of 
India in the organisation of forest administration in the pro- 
vinces of Northern India. In Burma, such a summary course 
ol‘ procedure was not found practicable, and instead of protecting 
the whole of the forests, all that could be done was to prohibit 
tongya clearings in a limited extent of the best teak-producing 
tracts, and in those localities which were set apart for the for- 
mation of new teak forests by planting. 

The selection and demarcation of these tracts, which will 
eventually be the State forests in that province, has not progress- 
ed rapidly, and these reserved forests in Burma do not yet amount 
to more than about 80,000 acres, 1,600 acres of which have 
been covered with teak plantations. 


{To he continued). 
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TBANSLATION OF M. PUTON’S AMl^NAGEMBNT 
DES FORETS. 

'B, ^Working scheme of an irregular high forest^ in whkh the 
standing crop is complete. 

As far as the yield of timber is concerned, it matters little 
whether or no the compartments of a forest are arranged in 
regular succession of ages ; it might even happen that a pro- 
prietor possesses several isolated woods, and works them all in 
accordance with one general scheme. But as regards facility 
of management, and protection, and disposal of produce, regu- 
larity is always very advantageous. What may not prove 
inconvenient in the case of a private wood, may be otherwise 
for a Government forest, intended to supply the wants of a 
certain district, or for a communal forest, which should furnish 
produce within easy reach of the inhabitants of the commune. 
The framer of the working scheme should, therefore, always 
endeavour to introduce this desirable regularity in the arrange- 
ment of the standing crop ; and with this object ho should not 
hesitate to fell certain compartments before maturity, and to 
delay fellings in others ; as sacrifices"* thus incurred, are gener- 
ally compensated for by the increased value of the latter. 

The reserve to be set aside to supply unforseen wants may 
also balance the accidental losses resulting from those sacrifices. 
Working schemes otfer numerous combinations, and amongst 
these one of the most useful in extensive forests, is afibrded by 
the establishment of difi'erent working series. By this term we 
understand a portion of a forest considered as an independent unit 
destined to be managed according to a particular working scheme^ 
and consequently to furnish a steady annual yield. 

In a large forest area, it will nearly always be easy to arrange 
the compartments destined to form a complete standing crop, 
in such and such a working circle, and in a sufficiently regular 
way so as to diminish the sacrifices due to immature fellings. 

The partition of large forests into working circles, has also the 
advantage of allowing us to distribute amongst them, the different 
elements of a complete standing crop, age, area, present state 
of growth. The differences in the conditions of growth, and 
consequently in the standing crops, which often form an ob- 
stacle to the formation of equal periodic blocks, can be grouped 
in the same working circle, and thus the yield of the whole 
forest be the better kept up and equalized. This will be the 
case, for instance, if in a forest clad vaUey we can arrange the 
bottom of the vallejy and the southern and northern slopes in 
different working circles. Equal periodic blocks established in 
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«acli of those working circles will then be as equally-prodnotire 
as the nature of the case admits, 

§ 2. High forests with an excessive standing crop. 

General consideratione , — It might happen, in the forest of which 
we are framing the working scheme, that not only are certain 
compartments of such an age that the fellings would reach them 
when too old to yield good timber, but also the volume of the 
standing crop may be too great for the end proposed by the 
proprietor, i,e,, for the age chosen for the exploitability. It 
shows as bad management to attempt to produce timber of a 
certain character, mine-props, or house-posts, for instance, with 
a super-abundant standing crop, as to manage a farm with sump- 
tuous buildings, and artistic implements. Has a forest proprietor 
considered it most advantageous to fell his woods at an age of 
one hundred and twenty years ? Has he therefore fixed upon 
this age for their exploitation ? He will require for it a standing 
crop one hundred and twenty years old ; and all that exceeds 
this limit (in any notable degree) is a luxury and an excess, the 
effect of which will be to diminish considerably the rate of 
interest, already low enough, which ho obtains from his capital 
invested in the forest. 

It will be useful to mention here, that such a case will only 
occur very rarely, and very exceptionally, in State forests. The 
interests of the State, as proprietor of forests, are the same as 
those of the consumer ; its wants are those of national industry. 
Now, the larger a tree is, and the nearer it approaches maturity, 
the more useful are the products which it will yield. On the other 
hand, improved roads, railways, and canals, tend more and more 
to disseminate throughout a country, products which without 
them, had only a local market, owing to the costliness of trans- 
port, A super-abundant stock in one forest compensates for 
the poverty of another, and it is only where the vitalitv of certain 
blocks would be compromised by too long delay in the exploita- 
tion, that it is possible for State forests to have an excessive stand- 
ing crop. 

The worhing^scheme . — It will be understood that in high 
forests, where the standing timber exceeds the quantity neces- 
sary for the chosen exploitability, there are two parallel groups 
of fellings ; one dependent on the regular working-scheme and 
affecting each periodic block in turn ; the other having for its 
object to reduce the standing crop to a normal condition. There 
is no necessity for a provisionary rotation or period, for the 
regular course of the working-scheme must proceed at once, 
and simultaneously with the fellings intended to reduce the 
quantity of standing timber. These fellings, according to the 
nature of the standing crop, will be either removal of old trees, 
or fellings intended to restore irregular standing crops to a more 
homogeneouB state. Thus, in older to avoid confusion in a 
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science where one is often tempted to confound the nomenclature 
of sylviculture with that of working-schemes, which merely 
distinguish in the table of fellings those of the second class under 
the general heading of produce heyo'nd the normal course of the 
rfforking^scheme^ or more simply as extraordinary produce. 

I wish to observe here, that in spite of the diversity of forest 
operations, in spite of all the resources which forest growth 
offers, it is never possible to conduct the different parts of a forest 
to a properly graded series of ages. 

The rules of sylviculture, the exigencies of vegetation, the 
nature of the species, and a thousand other circumstances, are 
so many obstacles to the complete solution of the problem. It 
is better to resign oneself to a little excess in the working of a 
high forest than to compromise its longevity and healthy 
growth by felling isolated trees, or by other operations, with- 
out a cultufcal object. In a case of this kind, the excess is in 
reality nothing but economy and a wise foresight of future 
wants. In the actual state of our high forests, hitherto felled 
without order, without object, and with no other rule but ca- 
price, the particular cases which come before the designer of a 
working-scheme, w ill be a ery numerous and very different, but 
the combinations of working- schemes are also very varied. I 
cannot point out in this sim^e sketch all those which practice 
and experience have brought before the forester : the temporary 
introduction of coppice for broad lejfved species, oi of the selec- 
tion method, of which I will treat later on, are often made use 
of in the combinations of working-schemes. 

I shall only give two examples of these combinations, but I 
must say befure-liand that they all come under a general rule, 
which is as follows : — 

Whatever may be the irregularity and the ages of the woods 
which compose the forest, we must always, when once the ana- 
lysis of the compartments has been made, draw up the general 
table of fellings, i.c., establish the periodic blocks and mark them 
out on the ground. This marking out of the periodic blocks is 
indeed the general scheme to which all the operations to be 
carried out in the forest must adapt themselves : it impresses 
the fellings with an order and character conformable to the 
object we hold in view ; and is indeed the basis of the high for- 
est treatment. 

When once the general table of fellings has been drawn up, it 
will always be easy to fix the fellings which naturally result 
from it, as well as those which are destined, in conformity with 
cultural requirements, to reduce the quantity of the existing 
standing crop and re-arrange it in a more regular scale of ages. 
These fellings can nearly always be made in the first period of 
the working-scheme, and it would be useless to put off their 
completion till the second period, unless the yield should be too 
great for the demand. They will only be distinguished in the spe- 
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cial table of fellings for the first period by a single danse ; their 
capability, le^ their annual yield, will be induded in that of the 
ordinary fellings, so as to leave the executive entirely free to 
follow all cultural requirements. 

Ji'irst Example . — We will show how these principles apply to 
a particular case : a forest of 900 acres intended to be exploited 
with a rotation of 150 years, with a period of regeneration of 
25 years, and of which the standing crop is as follows ; — 

A — 37i acres, seedlings, under old beech, 15 and 120 years 
old. 

B — 712i acres, young mature forest of silver fir with trees 
varying in age from 70 to 120 years. 

C — 50 acres, beech poles, regular, 40 years. 

D — 100 acres, all ages mixed, saplings, poles and mature 
wood, beech and silver fir from 20 to 130 years. 

900 acres. 

For the working-scheme we might mark off six periodic blocks 
of equal area, corresponding to six periods of twenty-five years, 
and regenerate the first periodic block in the first period, and pro- 
duce young wood by regenerating at the same time the sixth 
periodic block, which will be worked again in the course of the 
rotation, and effect thinnings in the remainder of the parcel B 
with the object of removing over-mature stock without breaking 
up the leaf canopy. 


General Table of Fellings, 


I^UMBEBS 

Areas, in 

ACRES 

Age in 1880. 

Period for felling. 

Average age at time 
of felling. 

Remarks. 

Of Periodic 
blocks. 

Of Compart- 
ments. 

Of Periodic 
blocks. 

Of Compart- 
ments. 

T 

r a 

1 1 Rn 

f 37i 

15-120 

> 1880- 5 

132 


J.. 

li 

> IDU 

1 112| 

70-120 

> 1904 ? 

82-132 


II. 

• • 

150 

150 

70-120 

1905-1929 

107-137 


III. 

• • 

150 

150 

70-120 

1930-1954 

132 


IV. 

• • 

150 

150 

70-120 

1953-1979 

157 


V 


1 1 RA 

f 50 

40 

1 1980- 1 

152 



u 

> lOU 

1100 

20-130 

/ 2004 \ 

132 








r82-132 








and 



• • 

150 

150 

70-120 

12005-2029 

- again 








at 138 



\ 





years. 
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Special Table of Fellings. 


i 

i 


d 




i 

1 

.9 

state of 

CO 

Nature of 

Fellings by 

Bemarki. 


standing 


operation. 

area. 

1 

i 

crop. 

& 



u 

< 


< 





§ 1. Exthaordinary Fellings, 
A. Fellings hy Volume. 


VI. 

150 

Young, irre- 


Regenera- 



gular bigb 


tion fell- 



forest, ... 

70-120 

ings. 

Vi. 

100 

Mixed stocl? 


Selection 



of all ages, 

20-130 

fellings. 


... I 


B. Fellings hy Area. 

. 1 ... I I 

§ IL Ordinart Fellings. 
A. Fellings hy Volume. 


la. 

87i 

Seedling 






beech with 


Final 




old trees. 

15-120 

fellings. 


15. 

112^ 

Young, irre- 


Regenera- 




giilar high 


tion fell- 




1 forest, ... 

70-120 

ings. 




B. 

Fellings hy Area, 

II. 

150 

Young, irre- 






gular high 


Thinnings 




forest, ... 

70-120 

with gra- 


III. 

150 

Do., 

70-120 

J-dual remo- 


IV. 

150 

Do., 

70-120 

trI of ma- 


Va, 

50 

Regular 


ture trees. 




poles, ... 

40 

. 




25 acres 
per an-l 
num. 


The capability of the fellings by volume has been estimated 
as follows : — 


Yl. contains, 

V^. „ 

la. „ 





... 24,090 cubic mitres. 

... 5,410 „ „ 

••• 8,860 I, ,1 

... 17,940 „ „ 


50,800 

The annual felling of ^th ^ill be 2,032 
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CRITICISMS ON « NOTES FOR A MANUAL OF 
INDIAN SYLVICULTURE.” 

Brfore proceeding to make my own remarks on Captain Wood’s 
objection regarding the words ' evergreen ’ and ^ deciduous,’ I 
would ask my critics kindly to overlook any, I can assure them, 
un intentional incivility on my part. I have been favoured with 
so many criticisms, that in order to complete their publication 
in time, I am forced to pare down my replies to the very barest 
skeleton, and often to adopt a curtness or abruptness of expres- 
sion that is likely to wound the feelings of those, to whom I truly 
owe a deep debt of gratitude for the assistance which they are 
so generously according me. 

Captain Wood (continued from March Number), 

1 am ashamed to acknowledge 1 cannot quite follow Captain 
Wood. As far as I can make out, he objects to my definition 
of the word * evergreen,’ and would so alter it as to make it 
include also those trees, the individual leaves of which do not 
persist for at least twelve months, but which, owing to some new 
leaves coming out before all the old foliage has fallen off, are 
always more or less in leaf throughout the year. If no alteration 
is made, then he would adopt a middle term, guasi^evertjfreen, to 
denote this class of trees. By all means let us have 'quasi-ever- 
green,’ but, for my part, I prefer Grigor’s word ' sub-evergreen ’ : 
■from ' spontaneous ’ we derive ' sub- spontaneous.’ 

“ For want of a better word I think ‘ canopied’ applicable to * a 
collection of trees of any age, the crowns of which meet.’ With re- 
ference to an objection made to the word ‘ canopy,’ I think that word 
is derived from the ‘ dog’s feet’ in metal that ornamented the bottom 
of the supports of a large kind of shamiana (to use a Hindustani word), 
that was carried over or placed over some great man or holy thing. 
The stems represent the supports, and the connected foliage the top of 
the canopy. But it appears to me the objection to ‘ leaf-canopy * is 
that it means some thing giving complete shade ; and consequently, if 
BO, the adjectives * open ’ and ‘ interrupted ’ are not strictly applicable. 
After dehning * canopied forest ’ as where the ‘ crowns meet,’ you speak 
of ‘ gaps in the leaf canopy ’ (page 118, line 28) and ‘ the leaf-canopy 
opening out’ (page 111, line 16). Now as you define Meaf-canopy * 
as a ^ continuous mass of foliage,’ interrupted leaf-canopy * must conse- 
quently be a * discontinuous continuous mass of foliage ’ ! * Leaf-cover ’ 
(not simply * cover ’) I think gives the correct idea, and is applicable 
whether it be ‘ complete, ’ ‘ open,’ or ‘ interrupted.’ Your alternative 
word ‘ covert ’ is, I think, not desirable, as English woodmen and 
sportsmen have already adopted the word for small woods that afford 
cover to game. 

“ I notice that though you use with reference to your * leaf-canopy ’ 
the words * open ’ and * interrupted ’ as used in Bagnbkis (2nd Edition 
of Translation, page 4), with regard to the crop, you do not use the 

2o 
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word * dense \ Now if we apply * dense * to a crop when the number 
of stems on a given area is very large, 1 think we want some defini- 
tions to express the intensity of the leaf-cover, such as— 

(1) , Slight, 

(2) , Thick, 

(3) , Deep. 

“Hie effects of shade in a forest when the ‘leaf-cover’ is complete 
but slight may be very much less than where it is open but deep, 1 have 
used slight and thieJe in preference to light and dark. To avoid this 
perhaps ambiguous phrase ‘light shade,’ we can define the ‘cover’ 
of ‘ leaf-cover ’ to be slight j thick or deep, and the * shade * in the same 
way can be slight, thick or deep'* 

The charsje of having contradicted myself is easily disproved. 
To speak of gaps in the leaf-canopy or of t/ie leaf -canopy opening 
out is surely no more a contradiction of terms than to say that 
a canopy of state is torn and full of boles, or is being worn into 
holes; in spite of the holes such a canopy is still a canopy. I 
have thus only the term ‘ interrupted ^ with reference to a leaf- 
canopy to deal with. We all know what a normal forest is, and 
how necessary a concept it is for the forester, whether he is 
discussing forestry or carrying out a forest operation. In look- 
ing at a forest in which the trees stand apart, the normal forest 
must always be before his mind’s eye, and he may, therefore, 
logically say that the leaf-canopy is interrupted. Our idea of a 
• man ’ is that he is a reasoning animal ; nevertheless a fool, be 
he even a born idiot, is not refused'* the appellation of ‘man,’ 
and no one considers that the expression * madman ’ involves a 
contradiction of terms. 

I agree with Captain Wood’s remarks about ‘covert,’ whence 
my reason for adopting ‘ leaf-canopy. ’ 

Having shown that the employment of this latter expression 
leads to no contradiction in terms, I need not discuss Captain 
Wood’s substitute, ‘leaf-cover.’ 

With regard to his last paragraph, suffice it to say that the 
necessity of establishing degrees of density for forest crops seems 
to me to arise only in connection with the organisation of forests, 
not sylviculture or their creation and treatment. But I feel 
convinced that the main ideas therein involved would usefully 
find a place in my Chapter on the ‘ Struggle for Existence.’ 

“ You give names to woody plants as far as ‘ formed trees,’ viz., 
seedlings, saplings, low poles, high poles ; but when the pole stage is 
passed, you have only one name ‘formed tree.’ I think we might 
have the different-sized trees fuither defined as below : — 


1 . 

2 . 

S. 

4 . 

5. 

6 . 

7 . 

8 . 


Seedlings, 

Saplings, 

Low poles, 

High poles, 

Small girth trees, ... 
Medium girth trees, 
Large girth trees, ... 
Veterans, ... 


under O'" girth at 1 ' from the ground, 

from 6* to 1' „ 1' „ „ „ 

» >1 >1 i> »> It 

” ^ I ” ** ” ** •• 

” ” ” ” ” ” ” 

»i ^3 11 M t» »l It ft II 

ff C „ 7q „ „ „ ,, ,, „ 

over 7^ „ ,, ,, ,, ,, „ 
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I think I have seen seedlings that have never been cut back defined 
as ‘ maiden seedlings.’ I would use this term for seedlings that have 
been taken care of in nurseries and planted out, or to yearlings in the 
forest, that we know have not been cut over. We could then apply 
the term ‘ seedlings ’ to what are generally known as such in Indian 
forests, viz., the young plants that are in the thicket stage, which 
have probably been cut over several times when very young, applying 
the terms * seedling-shoots ’ to young plants that have made rapid 
growth when not the result of coppice operations, and which shoots 
will eventually form part of a High Forest, The ‘small,* ‘medium* 
and ‘ large girth ’ trees I have so called in preference to ‘ 3rd class, * 
‘ 2nd class ’ and ‘ 1st class * trees, as they have generally been named, 
as the small girth trees may be the largest size to which your ‘ small 
trees * generally attain, and in the same way the medium girth trees 
may generally contain the full grown trees of your ‘ middle-sized trees,* 
your ‘large trees* will generally grow to be large git th trees, and 
‘ veterans^' trees over 7^ feet girth, will generally be of great age. ** 

* Maiden seedlings ^ is an exceedingly happy expression ; its 
author is, I think, Dr. Brandis, who used it first in his pamphlet 
on ‘The Distribution of Forests in India,’ published in 1873. 
It will of course be adopted by me. 

I do not understand the distinction Captain Wood draws be- 
tween his ‘seedlings’ and ‘seedling-shoots.’ They seem to me 
to be essentially one and the same thing. 

Captain Wood’s sub-division of ‘formed trees’ is very ingeni- 
ous, but its adoption might introduce a too complicated classifi- 
cation. 

“ I think we want it properly defined where coppicing ends and 
pollarding commences. Many natives, to prevent stooping, cut over 
poles breast high, and a leading shoot springs from just below the cut 
surface, and, if the growth is left alone, a high forest tree is formed, 
either a slight bend or liollow, where the upper surface of the stump 
was, alone telling of the ill usage the tree suffered when it was 
young. But if the tree is constantly cut over above this place when- 
ever a shoot is of a useful size, the tree gets gnarled and knotty. In 
the first instance was the tree ‘ cut over high,’ and in the latter was it 
‘pollarded low? * We have not only to take into consideration what 
ought to be done, but what is done, aud what should be prevented 
being done. ’* 

Every one will agree with Captain Wood, but the difficulty he 
calls attention to seems to me to be insurmountable. I think 
we may safely leave it to the judgment of foresters to decide in 
any case whether the given tree is a pollard or a true shoot from 
the stool. 

“ You say to * cut back * is ‘ to fell any plant younger than a formed 
tree, by its base, and this with the object of obtaining, if possible, a 
fresh growth from it.’ Is not by cutting hack generally intended the 
catting off close to the ground some plant smaller than even a high 
or low pole? Would not an English Forester mean some plant that 
could be cut with a pruning knife, or at the most a bill hook — a seed- 
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ling or a sapliag, a plant that would eventually form a high forest 
tree? If not, why have also the active verb Ho coppice’? I see 
Id 2nd Edition of Translation of ‘ Bagneris,’ by cutting hack ‘ is 
understood the operation of cutting down young stems close to the 
ground in order to make them shoot up from the stool’— sfems.” 

In an already established crop, we must often cut bach faster- 
growing and overtopping individuals of inferior species or of 
irregular shape, in order to save or encourage the growth of those 
of better species or ot straighter form. It is seldom that we 
would wish to kill outright such inferior vegetation ; for a re- 
growth from it is nearly always useful by the protection it affords 
the soil, and by its favouring the drawing up of the individuals for 
whose benefit the operation is made. This operation could hard- 
ly be termed coppicing. Moreover, I consider it more appropri- 
ate to use the active verb * to coppice ’ with reference to a crop 
and ^ to cut back ’ with reference to the component individuals. 

“ I do not think we need borrow the French word ‘ exploit, * wo 
have the English word ' exploit,* an act, deed or work. We want the 
word ‘ work, ’ thus * work a forest, ’ for some thing more than the 
mere cutting down the trees, but we have a good English word in 

* fell *, thus we can say— 

1. To fell. — To cut down a tree ; 

2. Felling. — Cutting down a tree ; 

8, A felling.— An area where felling is taking or has taken place ; 
in the same way we speak of ^ a clearing ’ in a forest 
where the land has been ‘ cleared ’ for cultivation ; 

4. Fellings. — The result of felling trees, in the same way we ap- 

ply the word ‘ thinnings ’ to the result of a ^ thinning ’ 
operation ; 

5. A clear felling.— An area where trees have been felled clear 

with the ground ; 

6. Clear felling. — The act of felling clear with the ground ; 

7. A part, partial, or reservation felling.— An area where trees 

have been felled, certain reserves being left ; 

8. Reservation felling. — The act of felling, reserves being left ; 

9. A reserve felling,— An area where the reserves have been 

felled ; 

10. Reserve felling. — The act of felling reserves ; 

11. Selection felling.— The act of felling selected trees ; 
and BO on. ” 

With reference to my reasons for adopting the word * exploit ’ 
and its derivatives, I have explained them fully in the Number of 
the Indian Forester ” for December last, pages 283-286. I use 
also the verb ‘ to fell ’ with its derivatives. But ^ to fell ’ is not 
' to exploit.’ Since writing my reply, just referred to, to Major 
Van Someren’sobjection, 1 am glad to say that I have seen my 
words * exploitable ’ and ‘ exploitation ’ used, the former by Mr. 
A. J. Burrows in the English "Journal of Forestry^’ of January 
last, the latter by the correspondent of the " Pioneer ” who writes 

* fiamblesin Georgia.^ Both writers have employed those words 
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quite independently of me and of one anotherj and one of them 
is not even a forester. The words in question cannot hence be 
fin-English. 

Several serious objections may be brought against some of the 
terms suggested by Captain Wood ; but it would take me too 
long to notice them. It is enough that my main point seems to 
me to be completely proved. 

“About * regime ’ and * system. ’ In the 2nd Edition of the Trans- 
lation of Bagneris ’ Sylviculture, the word * system ’ is used. * High 
forest system ’ and * coppice system * I think do well ; and I think 
if we can use a well established English word, we should do so. 
You consider (page 17, in answer to Mr. Trimen, January’s Number) 
that ' vitality ’ is objectionable because it has not a convenient ad- 
jective. With ‘system* you have ‘ systematic * and ‘ systematical,* 
and with ‘ regime * you have ‘ regimental,’ and that would hardly do.” 

Our translation of Bagneris* Manuel de Sylviculture was meant 
chiefly for the class of English and Scotch foresters. It was^ 
therefore, better to use the word ‘ system,* especially as we had 
no intention to create a terminology. The word ‘system* is not 
wide enough for my purpose. We speak of the ‘ selection sys- 
tem,’ which is only one kind of high forest exploitation. In the 
sense I have employed the word ‘regime,* no corresponding 
adjective is at all necessary. For further remarks see December 
Number, pages 280-81. 

“ I think that the French word ‘ coupo * is unnecessary. I think 
that (1), ‘ a clear felling or (2), ‘ a reservation felling ; ’ or (3), ‘ a re- 
served felling ’ sufficiently indicate an area where the felling has been 
(1), of every tree ; (2), of all but certain reserved trees ; or (3), of the 
reserved trees themselves. To some who have studied theoretical 
forestry in France, the word ‘ coupe ’ may be familiar and expressive, 
to many Englishmen and English-speaking natives the word I think 
has not a distinctive meaning. It means ‘ the cutting, ’ and I believe 
the words ^de hois' have to be expressed or understood, whereas ‘fell- 
ing ’ at once expresses the ‘ cutting down of a standing tree. ’ If 
necessary, it could be said the ‘ area clear felled,* ‘the area reservation 
felled,’ ‘ the area reserve felled.’ if we used the word ‘ coupe,’ we 
should have to say the ‘ coupe clear felled, * &c. ; so we should not 
gain in brevity or distinctness. I think more people would under- 
stand me if I said ‘ The selection felling took place in blocks 18 and 19, 
some 4 square miles ; the fellings yielded 2,500 logs and 500 pieces,’ 
tlianif having to use the words ‘ exploited,’ ‘coupe ’and ‘fall,’ I said 
‘ The selection coupo of some 4 square miles was exploited in blocks 
18 and 19 ; the fall was 2,500 logs and 500 pieces.” 

I must first assure Captain Wood that the French word ^coupe^ 
means, besides ‘ cutting/ also the ‘ section cut,* and that French 
foresters use the word' by itself without ‘ dee hois* thus : — Coupe 
secondaire^ coupe definitive, coupe jardinatoire, coupe claire, coupe 
sombre, asseoir une coupe, &c., &c. Hence the charge that there 
is no ‘ gain in brevity or distinctness’ at once falb to the ground. 
I would not say Hhe ooupe clear felled/ but simply ‘the, clear 



194 0BXT10ISM8 OS *<SOTBS FOE A MANUAL OF INDXAS BTLT1OULT0BB.*’ 


coupe.^ The test sentence used by Captain Wood is by no* 
means a fair one, for in French itself it would run thus : — " Le 
jardinage a StS ophS dansles 18® et 19" Cantons (4 milles carries 
environ) et a fourni 2,500 grosses pieces et 500 trongons^^ no use 
being made of the words ^ coupe ’ (in the sense of the area cut 
over) or ‘ exploiter ^ although no one would venture to affirm that 
those terms are redundant in the language of French foresters. 

The best proof of the necessity of having separate terms for 
the act or operation of cutting or felling and for the area cut or 
felled over respectively is the ambiguity which makes it some- 
times difficult to follow Captain Wood’s meaning through the 
continually varying signification of his single word ^ felling.’ 

“ I do not think the word ‘ fall * is so good a word as ' fellings ' 
for the produce of a felling. We can speak of a * fall ’ of acorns or 
of sal seed, the seeds fall but the trees have to be felled. I am not 
certain if the woids fall ” and “ fell” (to cut down) are from the 
same root. I should leave the word ‘ fall * for trees that fall without 
being felled, thus we might speak of a * fall ’ of timber iu European 
forests where the ground is unnaturally overcrowded, and where after 
a good storm it looks as if the giants of the air had been playing the 
noble game of skittles or spillikins. You speak of such a fall by the 
name of windfall ; though the front trees may have fallen from the 
direct action ot the wind, the remainder may have been laid prostrate 
by the fall of the front trees. One can practically illustrate this 
dreaded event with a pack of cards and a puff of breath. We have to 
write not only for the information of Forest officers, but for those who 
perhaps have never scon an Indian forest, so that the simpler English 
we use and the fewer foreign terms we employ the better ; besides, 
we shall have to write for the information of natives of India.” 

Regarding the word ' fall ’ I really cannot conceive what there 
is to argue about. It is a thoroughly English word, known to 
every child in Britain and America and to every first-form 
schoolboy in India. It is already in use in the sense adopted 
by me among English foresters, for proof of which read Ablett 
and the English Journal of Forestry. English foresters also 
employ it as the equivalent of tny word * coupe. ’ 

“ I think * shade-bearing ’ and ‘ shade-avoiding ’ hardly give scope 
enough. I would propose — 

1. — Light-loving. — As sissu of every oge. 

2. — Shade-bearing. — As many young trees at first, ‘ light-loving ’ 

afterwards. 

8. — Shade-loving. — As deodar when young, ferns and mosses. 

“In page 112 (October’s ‘Indian Forester,* Part IV.), when treating 
of the ‘ Density of leaf-canopy * (which I should propose calling the 
^intensity of leaf-cover,* you mention, ‘the young plant of any 
species is more shade-bearing than its older fellows, and this difibrence 
is most marked in the case of trees that are very partial to light, like 
the teak, &c.* I do not think the word ‘ shade-avoiding ’ sufficiently 
strong for plants that are very partial to light, 

“ You use a similar expression with regard to bamboos in page 119, 
lines 8 and 4. Again you say (page 122, lines 32 and 83) that the 
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majority of our Indian species ^ cannot make any useful growth 
except under exposure to direct sunlight and iu lines 39 and 40 
you mention certain European species delighting in almost perpetual 
sunshine : ’ after this I think we want the word ‘ light-loving.* 

“ I find that Major Van Someren noted the same lines that I did, 
viz., lines 28-30, page 118, where you write * shade-hearing trees will 
at once spread out a branch here and a branch there into any interstices 
they find.* You evidently mean ‘ shade-bearing ’ trees cannot hear 
shade when they can get light. I think ypu start with a false pre- 
miss when you state that shade is the opposite of light. Darkness is, 

I believe, generally considered the opposite of light, shade being gene- 
rally held to be what you describe it (in page 287, line 33), viz., 
diffused light. Shade requires the presence of light (without light 
there can be no shadow), darkness means the absence of light.** 

Before doing anything else, I must admit my inconsistency 
in my reply to Major Van Someren (“ Indian Forester of Decem- 
ber last). I ought to have maintained throughout, as I have done 
at the end of that reply, that 'shade’ is diffused as opposed to 
direct sunlight, which last we may often safely term simply 
' light ’ without risk of ambiguity. But that verbal inconsistency 
does not vitiate my argument, which is that no tree or shrub 
loves the absence of direct sunlight ; it can hear it, and those 
woody species that grow in deep shade, grow there, not because 
they avoid the light of the sun, but because they are too delicate 
to stand its heat. In other words, what Captain Wood and 
those who agree with him call shade-loving plants, I would 
term shelter -loving plants. 

The preceding remarks, and those made in pages 286-87 of 
Vol. VIII. and page G1 of Vol. IX. of the "Indian Forester’’ are, 
I think, a complete answer to any objections that can be brought 
against my division of trees and shrubs into two broad classes, 
the one in a general manner shade-hearing ^ the other shades 
avoiding. 

" You have defined dormant huds, why not define adventitious 
buds?** 

Thank you for reminder. This omission will be supplied. 

" Your remarks on Mr. Hearle’s. In Oudli and the North-West- 
ern Provinces, the native name for Shorea robusta is sdkhu ; sdl is 
the name generally applied by Europeans. The natives apply the 
word to the heartwood of various trees, thus they speak of the sdl of 
ebony, amaltas (Cassia fistula) and jigna (Odina Wodier),'' 

I have at last found a doughty champion in at least one matter. 
Will Mr, Hearle kindly read these remarks of Captain Wood’s? 

Major Van Someren (A rejoinder). 

" Use your own discretion in printing the following, for yon may 
well have little room to spare for mere fighting over words. But 
should you print it, then I would urge that your definition of ever^ 
green is too limited. Surely it is question of colour not of time, and 
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fbot time arbitririly limiting the word ^ erer ’ to lH short moDthe; 
Why cannot a tree that stands out plainly and palpably green to the 
eye, and in fall leaf, all the year round, be iust as much erergreen 
as a tree that is not greener in colour or fuller in leaf, but which 
keeps the majority of its indiridual leaves on throughout 12 months ? 
You say on page 288 of December's * Indian Forester ’ that as far as 
you have been able to judge, the leaves of certain Eugenias do not 
persist for a whole twelve-month, ‘ hence, they are not evergreen 
trees.’ Excuse my asking if this is not a rather big sequitur, and, 
if it should prove true, is it not somewhat early to accept it on one 
man’s observation just now ? ” 

Major Van Someren is not quite just to me. ^ No one can be 
more open to conviction than myself, and it is with the very 
object of having my mistakes pointed out that I solicit criticism. 

“ With regard to your full answer to my criticisms, see ' Indian 
Forester ’ for llecember last, I wish to make no further reply than 
to point out that if your contention for ‘ exploit * and ' exploitation * 
is good, then you should ask Government, on grounds given by you 
at page 284, to style you officially ‘ Superintendent of Exploiting 
Plans,’ for your plans will deal with much more than ^ felling a forest 
in accordance with the principles of sylviculture.’ 

My meaning has evidently been misunderstood. It is just 
because a worling plan provides for more than the mere exploita^ 
iion of a forest or its ^ felling in accordance with the principles of 
sylviculture/ that the designation of my present office is correct. 

Then you say on page 2S6 of the same Number, that ^ shade is 
the opposite of light, ’ and that ^ to love shade is the same thing as 
to avoid light.’ {So, according to your own showing, ‘ to love diffused 
light is to avoid light !’ Even now-a-days, we find * quandoque 
dormitat Homerus,' tliough Homer sings here among the Indian 
Siwaliks instead of ‘on the Chian Strand’ ! However, on no battle- 
field is one more likely to leave openings for attack than on one of 
words. You say many support you. I yield to numbers, but am 
neither convinced nor beaten.” 

I quite agree with the Major. Aliqmndo si dormitat et lonus 
Somerus, minora caneniilus nonne licet vet dormire ? 

E. E. Febnandbz. 

NOTES ON BOX, ALPINE BIRCH, AND QUERCUS 
SEMECAEPIFOLIA FORESTS OF THE WESTERN 
HIMALAYAS. 

As Mr. Fernandez, in the December Supplement of the “ Indian 
Forester,” asks for information concerning the Himalayan Box 
forests, the following may be of interest to him and others. 

In Jannsar the box forests are situated at the head of the 
Amlawa and Amtiar streams, which rise close together, about 2 
milea below Deobaoj and at an elevation of 6,000 feet or there- 
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aboatB.^ ^6 rook is limestone, the fineiA trees were fonnd 
at Jadi, apongst large, loose, lin^^stone rodta, in warm, moist, 
shady ravines. It is probable t\iat the nature of the soil, the 
comparatively low elevation, and the moisture, all contribute to 
rapidity of growth. The box here is generally pure, but some 
Ban Oak {Quercus incand) may be found occasionally inter- 
mixed at the lower limit, and the Moru Oak {Quercus dilatata) 
and the Spruce towards the upper limit. 

On the Jumna these forests, I believe, formerly formed a con- 
tinuous belt for 20 miles from Kotnur to Kharsali, the last 
village before the snows are reached, but only small isolated 
patches now remain, the rest having been cleared for cultivation. 

The elevation varies from 4,000 to 8,000 feet, but most of the 
box is found in a narrow belt near the lower edge of the forest 
between 6,000 and 7,000 feet. 

The rock is either gneiss or mica-schist, and the thick layer of 
vegetable mould proves the rarity of fires. 

Although its gregarious tendency is very apparent, it is con- 
stantly found associated with Oaks (Quercus dilatata), "MsiphB 
{Acer ^ietum, A.villosum and others), Elms (Ulmus Walllchiana), 
Horse chestnuts, Hornbeams {Carpinus vimined), Himalayan 
Hazels {Corylus colurna), and towards its upper limit with the 
Spruce and the Silver Fir. The shrubs forming the undergrowth 
are the Ringal (Thamnocalamus spathiflorus), Euonymus species. 
Brambles (Buhvs flavus, 22, rosafolius and 22. htjlorus), Roses 
{Rosa macTophylla and i2. mosckata)^ thiladelphus coronarius, 
Comus sanguinea and C, ohlonga, Lonicera species and Leycesferia 
formosa. There is little or no grass, and Aconites, Pieonies and 
Balsams occur with other herbaceous plants. 

Box is partial to a northerly aspect and shady ravines, but is 
also found on the side of hills. It grows under dense shade and 
quite in the open, but in the latter case often in the midst of 
fields, on rocky grounds, and on soil too poor for cultivation, 
when it is dwarfed and knotty. 

Cultivation is the great danger for these forests, which almost 
all border on fields, and are thus sure to suffer by its extension. 
Grazing need not be feared, as neither sheep nor goats eat the 
leaves, and fire seldom enters the forest. As a rule there are a 
sufficient number of seedlings on the ground. 

The villagers use the leaves for manure, the wood for comb- 
making, and for fuel when no other trees are close at hand, but 
the damage done is not great, except when the trees are killed for 
the sake of temporary cultivation. 

The growth of box on the Jumna is, I think, slower than in 
Jaunsar, and probably from 30 to 35 rings per inch of radius, 
whereas in the latter locality there are perhaps only from 20 to 
26 rings to the inch. On the Jumna, 1 believe the trees begin 
to deteriorate before they attain a girth of 2 feet, whereas in 
Jaunsar they may be sound up to 2^ or 3 feet in girth. 

2 D 
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Four pieces of box were weighed with the following result 

Weight per c. ft. 

1. A piece from Persia, •• .. 67*7 

2* ,, from the Jumna, •• •« 66*^ 

8 . „ ,1 » •• •• 

4# ,, from Jaunsar, • • • • Do'o 

4,3^4 box trees were counted over 1 foot 6 inches in girth, and 
8,553 between 6 inches and 1 foot 5 inches. 

The largest tree had a girth of 5 feet 6 inches, but the trunk 
was very knotty, and the wood probably useless. 

I have visited two Alpine Birch forests during 1882, one on 
Tadola Hill, above the village of Kopra, on the Upper J umna, aUd 
the second above Jamnotri. 

I am sorry to say I had no means of determining the height 
of Tadola Hill. In the Birch forest at the time of my visit, 7 th 
June, the trees were only just beginning to put forth their leaves 
and young catkins. Betula Bhojpattra was the only tree close 
to the summit, with an undergrowth of Rhododendron campanu^ 
latum then in flower, Caltha palustris^ Corydalis meifolm^ Poten- 
tilla microphi/llay Saorifraga Stracheyi were amongst the herbs. 
Lower down the birch occurred mixed with Quercua aemecarpU 
folia, Spiraa sorhifolia and Pyrus foliolosa. The forest above 
Jamnotri was a similar one, and, judging from appearances, flres 
never occur. 

To the allies of the Quercua aemecarpi folia given in the notes, 
I would add the Spruce, the Silver Fir, the Holly {Ilex dipyre^ 
no), Piptanthua nepalensia, and Thamnocalamua apathijlorua. 
Anemones form an important part of the herbaceous ground 
covering. 

N. Heakle. 

CATTLE GRAZING IN DEODAR FORESTS. 

In the di«icussion which is being carried on in the “ Forester ” 
on this subject, reference has been made to the Jaunsar Bawar 
forests under my charge*. 

My experience amongst deodar forests is of the briefest, but 
my observations, so far as they go, have led me to tlie conclusion, 
that the system now’ in force, one of the objects of which is to 
obtain a natural reproduction of deodar, requires modification. 

I fully agree with Mr. Moir that the state of the Koti forest 
is far from satisfactory. In 1881 deodar seeded abundantly all 
over Jaunsar, but at Koti, Bodyar and other closed forests very 
few seedlings of that year can now be found. 

In Bodyar, especially, a large number of seedlings were ob- 
served in May last, by the sides of paths and in other places free 
from grass, but amongst the grass itself, which is very luxuriant, 
Ecaremy one could be discovered after the most diligent search. 
As an experiment^ I hope to be able to open Koti forest to graz- 
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ing for the bullocks and buffaloes of three neighboring villages 
during the months of July, August and September next. Tnis 
limited grazing will, I trust, by keeping down the grass and un- 
dershrubs, bom lessen the danger from fire while at the same 
time it will prepare the ground for the deodar seed when they 
arrive, but after these have germinated and the young plants 
have established themselves m sufficient number, cattle should 
be carefully excluded. 

N. Hearle. 

A LETTER FROM MADRAS. 

TO THE EDITOR OF THE "INDIAN FORESTER.” 

Pear Sir, — You asked me to give you my impressions of Madras 
and some notes on the forests and forest work of this part of the 
country. Well, it is not an easy thing for a new comer to write 
until he is tolerably well acquainted with the manners and cus- 
toms, the vegetation and the forests of his new locality. But new 
comers often notice points which old stagers from long custom 
have grown used to, and do not consider important, and your 
Madras correspondents and subscribers must therefore forgive me 
if I seem to be talking of things too trivial in their opinion. 

Many of the readers of the ^ Forester^ must have touched at 
Madras on their way to Calcutta, and spent a few hours ashore, 
driving along the beach and perhaps even visiting friends in 
more aristocratic quarters than those near the harbour. At first 
sight it seems an uninteresting town, a mixture of native bazars 
and gaudily coloured houses, with an occasional touch of some- 
thing more imposing in the shape of an oriental-looking public 
office. Bat as one sees more of it one changes one^s opinion, and 
there can be no doubt that Madras is in process of becoming one 
of the handsomest towns in India. "Were it not for its great 
area and want of local municipal funds, it would long ago have 
been undoubtedly one of the finest as it is one of the healthiest 
of them. 

A great feature in Madras is the number of large buildings, 
mostly public, built in the oriental style of architecture. Most 
prominent of all these is the Chepauk Palace, an old palace of 
the Nawabs of the Carnatic, largely added to, and now used by 
the Board of Bevenue. Here I found the Forest office, with a 
fine verandah looking out to sea, over a pretty grass lawn adorned 
with fountains and young Poon trees. Near it is the grand 
new University Senate house, which seems to the uninitiated to 
he a mixture of Gothic and Saracenic architecture. Behind 
these and other neighbouring large buildings are the grounds of 
Government House, in process of transformation into a Botanic 
Garden, and a very pretty garden it will be when completed, for 
besides the sea frontage and the broad mouth of the Coonoor river, 
there are large tanks and the Buckingham Canal, pretty bridges 
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and groupa.of trees of various kinds. The summer avenue trees 
of Madras are the Nim, the Casuarina and the Odma WoAitf^ 
the latter most remarkable, as Dr. Brandis has pointed out, for 
retaining its leaves the whole year round, while only a few miles 
into the country it may be found in its usual cold weather leaf- 
less state* Hedges, principally of Inga dulcis, surround the large 
compounds of the houses, while in places groves of Cocoanut 
palms remind us of the first impressions of India we gained on 
landing in Ceylon. A special feature in Madras, and most of all 
in the more aristocratic quarters of Nangutnbaukum, Chetput, 
Egmore and Adj^ar, is the immense size of the house compounds. 
Some of them would make a not inconsiderable park for an Eng- 
lish squire, and the houses are generally large, airy and comfortable. 
The gardens seem to keep themselves; ferns and especially Adianta 
thrive most luxuriantly in the shade, while the magnificent 
growth of Crotons, which in Calcutta one is chiefly accustomed 
to see carefully tended in small pots, is in a most strik- 

ing feature, and makes gay the lawns and shrubberies with every 
shade of red and yellow and orange and purple. Here they 
are not -small plants in small pots, but either in the ground 
direct, or in huge pots, they show tall masses of column often 10 
to 15 feet high and proportionately broad. The great number 
of Nim trees is very noticeable, while the yellow pods of Ain 
hizzia Lehheh keep up their ceasele^ rattle at every puff of sea 
breeze which shakes the roadside trees. The public gardens, 
besides the new one which is being made near Government 
House, are the Peoples’ Park and the Agri- Horticultural. The 
former, near the handsome Madras Railway Station, is not very 
well kept, and possesses very lew trees of any size, but the latter 
has, though of small area, a particularly fine collection of trees 
and interesting plants. The curious Kigelia pinnata with spread- 
ing branches and huge pumpkin-like fruits hanging at the end 
of long strings from the branches attracts attention at once, and 
there is a Baobab which gives a very good idea of what a strange 
object it must be in a Central African landscape. The Maho- 
gany seems to thrive, and so do numerous species of Diospyros, 
while among the specimens of palms, are some which I do not 
remember even to have seen in the palm house or the palmetum 
at Calcutta. A rather longer excursion may be made to Guindy 
Park, which lies away to the west behind the model farm of 
Sydapet. Guindy Park is the hot weather residence of the 
Governof, and the shrubberies present specimen trees of almost 
everything curious that can be thought of. But to the Forester, 
there is nothing so interesting as the Casuarinas, and indeed I 
expect that the Madras Presidency can, in its coast plantations 
of Casuarina, rival the work done on the dunes of Gascony with 
the maritime pine. But I must leave my remarks on them for 
another letter. 


A. V. 
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NOTES ON CULTIVATION OF RAINY SEASON 
VEGETABLES. 

In thiS| as in a former paper on tbe cultivation of hot season 
vegetables, I have only described the varieties generally pre- 
ferred by Europeans. Most of the vegetables peculiar to the 
rainy season are rank growers, and require more room than the 
average sized garden can spare. Those not included are not of 
much value, and, unless variety is an object, they may be safely 
left to the care of the native grower. If ever required, he will 
supply them as cheap as one can grow them. 

Khiray (Cucumber,) Cucumis sativus . — The rainy season varie- 
ties of this vegetable are very distinct from the variety with small 
egg-shaped fruit cultivated during the hot season. Two varie- 
ties are common in India, although as far as flavour is concerned, 
there is little to choose between them. When in a young state 
the colour of one is a dark green, and of the other creamy-white. 
When full grown both are about a foot long, and the colour 
changes to a rusty brown. These two, although not equal to 
the commonest varieties met with in England, are not to be 
despised. They thrive with little care, and are always sure of 
yielding a crop. I annually try some of the English varieties, 
but have never been able to ripen a single fruit. They some- 
times form, but invariably rot before attaining maturity. 

In order to have them in use all through the season, three 
sowings should be made, the first in April, the second in May, 
and the third in June. Rich soil should be selected, and the 
seeds sown in lines 5 feet apart. When the young plants are 
about 4 inches high, supports should be given for them to 
climb on. The first sowings should be regularly watered, until 
the rains begin. Afterwards none need be given unless a break 
of more than ten days' duration should occur. 

Kali Turaiy {Luffa acutangula^ Ghia Turai, (^Luffa (Bgypticay-^ 
These two vegetables require the same mode of cultivation, and 
may therefore be described together. When full grown, the 
fruit of the first named is about a foot long, and of an angular 
shape. When cut for use, it should never exceed 4 inches 
in length. If cut when longer, it is quite useless for the table. 
The fruit of the second is about 6 inches long, dark green, and 
slightly spotted with creamy-white. It must also cut when 
quite young. 

Two sowings of both will keep up a supply from July until 
October. The first sowing should be made in April, and the 
second in the end of May, or beginning of June. The seeds 
should be sown in lines at the same distance apart as cucumbers. 
The general treatment required is the same as described for the 
latter, and need not be again detailed. 

Ohgchimda^ (Snake Gourd,) Trioimnikus anguim * — The fruit 
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of this vegetable is from one to 3 feet long, and of a very 
handsome appearance. When young they are beautifully striped 
with white and green, and when ripe change to a brilliant 
orange. The young fruit is used as a substitute for French 
beans. When cut up into thin strips and boiled, they form 
a fair imitation of that vegetable. Like the Kali and Ghia Tu- 
rai, the fruit must be used when very young. If cut when more 
than 4 inches long they often have a very bitter taste. 

Two sowings should be made, the first in April, and the se- 
cond in May. The distance apart and general treatment is also 
the same as described for cucumbers, and need not be again de- 
tailed. 

Karaili, (Momordica Charantia,) — This, although botanical- 
ly the same species, is a different variety from the one grown 
during the hot season. The natives of this district call the hot 
season variety Karaila, and the rainy season one Karaili. The 
former variety does not require any supports to climb on, but the 
latter does. The fruit of both is much alike, however the rainy 
season variety is, on the whole, smaller. 

One sowing is enough to make of this vegetable. If this is 
done in the beginning of June, it will keep up a supply all 
through the rains. It also requires the same treatment as the 
cucumber. 

41 Kudu^ (Laoki,) Lagenaria vulgaris , — The fruit of this vege- 
table, if cut when quite young, is nearly equal to the vegetable 
marrow in flavour. Its size and shape varies very much. Some 
varieties are nearly a yard long, and others are compressed into 
short club-shaped gourds, not above a foot long. The flavour of 
all are nearly alike, and it is of little importance which variety 
one may possess. 

It can be sown as early as February, and as late as July. 
However for rainy season use, two sowings should be made, the 
first in April and the second in June. The first sowing will be 
ready for use in the beginning of the rains. The second will 
come in about the middle, and keep up the supply until the cold 
season. It can be sown in nurseries and transplanted, or sown 
at once where intended to be grown. The latter mode is pre- 
ferable, but if an empty plot is not available when the sowing 
season arrives, it is better to adopt the first named, than let the 
sowing season slip past. It succeeds best in heavily manured 
sandy soil, but will thrive ordinarily well in any. When sown 
or transplanted, the seeds or plants should be inserted in patches 
6 feet apart. No supports are required, as it prefers to trail 
along the ground. It should be weeded when necessary, until 
the patches interlace and cover the ground. Afterwards it will 
not require to be touched, as the dense network of branches will 
keep down the weeds. 

KudUi (Pumpkin,) Cucurhita maxima , — There are several va- 
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rieties common in gardens. The commonest one is a large 
globular gourd, and of a brown colour when ripe. If cut when 
about a pound in weight, their flavour resembles that of the 
vegetable marrow. It is also very good if used when full grown. 

The seeds should be sown from April to June. It is a gross 
feeder, and requires very rich ground. The distance apart and 
general treatment is the same as described for A1 Kudu, and it is 
needless to detail it- over again. 

Bhuta, Makaiy (Indian Corn,) Zea Mays. — The cultivation of 
this plant requires little care. There are numerous varieties in 
cultivation. It is a popular plant in America, and of late years 
that country has raised a large number of improved kinds. 
Although much superior to the varieties cultivated in this 
country, they cannot be depended on to produce a crop on the 
plains. For ordinary garden cultivation, and where a supply of 
corn heads is the first consideration, it is better to grow the 
indigenous varieties, and leave the American kinds to the care of 
the experimentalist. 

In order to have a supply of the green unripe heads of corn 
all through the season, it should be sown at intervals of a fort- 
night. The first sowing should be made about the middle of 
May, and the successional sowings continued up to the middle 
of July. The seeds should be sown in lines, 15 inches apart, 
and 12 inches between each seed. When the plants are a foot 
high, they should be earthed up like potatoes. If the soil is rich 
and heavy, they will succeed very well without this being done, 
but if poor and light, the operation is very beneficial. It 
brings a greater supply of food within easy reach of the roots, 
and also lessens their chance of being blown over during 
storms. 

Bhindi, (Hibiscus esculenfus), — This is a very wholesome, al- 
though not a palatable vegetable to every one. The fruits 
when cooked, are very slimy, and for this reason many do not 
care for it. Those who do not consider this an objection find 
it palatable, and as it is easily managed, a few plants are not 
out of place in a garden. 

It should be sown from April to June. One sowing is suffi- 
cient for keeping up a supply all through the rains. It should 
be sown in nurseries, and when 3 inches high, transplanted in 
lines 2 feet apart, and 18 inches between each plant. It will also 
succeed fairly well if sown at once in the plot where intended to 
be grown, but succeeds better if transplanted. It should be 
regularly weeded all through its period of growth. The oftener 
done the better, as frequent weedings keep the surface soil loose 
and open. 

Lobia, ( Figna Catiang — This is an annual plant with narrow 
pods from 6 to 12 inches long* It is one of the most useful of 
the bean tribe for rainy season cultivation. There are many 
varieties of Saim ( Bolichus) cultivated during the rains, but as 
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hardly any of them are ready for use until the cold season, 1 have 
excluded them from this paper. 

This species should be sown just before the rains, and will be 
ready for use about the middle, and continue until the beginning, 
of the cold season. The pods should be gathered when about 
6 inches long. If gathered when longer they are tough and 
stringy. It should be sown in lines 4 feet apart, and treated in 
the same way as cucumbers. 

W.G. 


DEODAR AND THE HIMALAYAN SILVER FIR IN 
ENGLAND. 

Most Himalayan foresters will read with interest the following 
extract from a letter, communicated to us by Mr. A. Smythies, 
from Messrs. James Backhouse & Son, the great nurserymen of 
York.— 

“ la reply to your enquiry, we believe that, in point of fact, there 
never was such a thing as what is usually called * acclimatisation ’ 
anywhere. What has been done has been merely finding out what the 
constitution of each species, or variety, will bear in the way of climate. 

Abies Webhiana will not endure the casual (and especially, late) 
frosts of low situations : but at an elevation of .500 or GOO feet, on 
well-drained hillsides, it grows very freely, and forms a magnificent 
tree. Severe mid- winter frosts rarely injure it, perhaps we may even 
venture to say ‘ never.’ 

“ The Deodar, so far as we have seen, always sufifers severely (and 
often fatally) with a frost of great intensity, say thermometer at or below 
zero. In low ground, it is therefore almost useless. At 500 feet it 
has a very good chance in many situations. 1,000 feet is too high. 

** Personally we should plant freely, and measurably fearlessly, both 
these conifers in the situations which we have just specialised. We 
think you will find, as a rule, that where natural hardiness is the re- 
sult of high latitude, there is nothing to fear, but that when supposed 
hardiness results from high altitude of native locality, the risk in all 
our low-lying ground is very considerable.” 

Our readers will of course understand that the last sentence 
refers only to the British Isles. 


THE MADRAS FOREST ACT. 

TO THE EDITOR OF THE “INDIAN FORESTER.” 

Sir, — ^I have just retid in your March Number, an attack upon 
me regarding a review of the Madras Act which I wrote, which 
*is i80 uniformy incorrect and unjust, that unless I addressed 
BOmd remarks in reply, I should be regarded as admitting that 
mf criticism was misleading. 
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I am much amused to find the colorless criticism which I sent 
jrou, — fearing it would be too dull to read, — and totally avoid- 
ing as it does all discussion as to the former and present state of 
Forest matters in Madras, — has been discovered by your corres- 
pondent to be “ slashing ” and “hypercritical,” while I myself 
am a “ hot partizan ” — of what or whom does not appear. 

In one point only I hasten to admit that I was wrong. It 
was the Grovernment of India not the Select Committee, who 
rejected the provisions regarding “Reserved the fact, 

however, does not improve the Act as it stands. 

And there is another point on which I gladly subscribe to your 
correspondent : I am surprised, very much surprised, to learn 
that the views of the Local Government (including the Duke 
of Buckingham!) have been favorable to Forest legislation: 
but I am still more surprised at the assurance of your corre- 
spondent in making the statement. He has me, however, at a 
disadvantage, because though 1 am intimately acquainted (as 
he probably knows) with the whole course of tne official corre- 
spondence of the last 10 or 12 years, my lips are necessarily 
closed as to what that correspondence would prove. Your cor- 
respondent is, however, heartily welcome to tne belief that the 
Madras Government has been favorable all along to legislation ; 
all I maintain is that they have produced — as the proof of it— 
an Act under which the securing of a forest area for conser- 
vancy will be a slow, costly and very difficult proceeding, and 
that, without any real necessity for the provisions which mak^ 
it so. It will rest entirely with the good feeling and determina- 
tion of zealous officers to make the Act work at all. And there 
is the greatest reason to fear that alienation of waste lands will 
go on unchecked while a few small reservations are dragging 
their slow length along. 

As regards my remarks on Chapter IV., your correspondent, 
has been too angry, apparently, to attend to my obvious meaning ; 
my remarks are clearly stated not to apply to Madras, but to 
India generally, and they are quite true of the whole of Burma, 
the Central Provinces, tne North-W est Provinces, the Punjab, 
and a considerable portion of Assam, Bengal and Bombay. 
Your correspondent then goes on to say, as if correcting me, 
that all land in Malabar is private property. 

It may turn out that this statement is not in reality so cor- 
rect as is generally believed, but at present I never intended 
to deny it, nor did I use the term “ Malabar Hills,” other- 
wise than as alluding to the country generally. 

If then I was wrong in supposing that these cases were not 
sufficiently numerous in Madras, to make the Presidency an 
exception to the general condition of India, then Chapter IV. 
deserves less commendation than I gave it. It will, I fear, be 
found practically impossible to act under it : this I was inclined 
to hope would be of no great consequence, but if it is really true 

2 B 
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that the hills of the Presidency in which forest conservancy is of 
such importance are mostly private (or quasi-private) property, 
then the provisions of Chapter IV., judged by the standard of 
other Acts and by numerous laws of other countries, are I sub- 
mit, singularly defective. 

As regards timber in transit, I should have thought the dis- 
tinction, I maintained, obvious. A person who steals wood or 
grass may do so without being a regular criminal, owing to 
the idea (inveterate among ignorant peasants) that forest is 
in some sort, common property. But a man who deliberately 
* supermarks ’ timber in the river with a forged mark, or ab- 
stracts and conceals logs, sleepers, &c., must know he is doing 
a criminal act, and is guilty of deliberate theft or mischief, 
as the case may be ; he has no such excuse as in the former case. 
The Madras Act is entirely alone in rejecting the distinction. 
But it is evident that your Madras correspondent does not 
practically know what timber transport, such as it is in India and 
Burma, moans, and therefore no doubt (as 1 said) the provision 
m^ be sufficient as it is. 

With regard to Sections 7 and 18, the writer has again mis- 
understood me ; 1 did not intend to make any great point 
of it ; but the section as worded, is just as if a notice should 
be posted nj' in a garden, saying — ^rst, “ the gathering of all 
kinds of flowers i>. prohibited (without the sanction of the gar- 
dener),” and tlien adding geraniums must not be picked, and 
if they are, it ^^ill lx* understood that this is a wrongful act.” 
No great luirm would be done, it is true, but still tho 
repetition would lead to the idea that geraniums were not 
acknowledged as l)eing flowers,” or to the suspicion that 
some ambiguity lay concealed in the phrases. Now, in re- 


spect of grants of w'a.ste land, it is undesirable that any doubt 
should exist, or that latitude should bo allo'wed. The great 
difficulty — oj- OTU' of the great difficulties — in the way of forest 
protection in Madras lias hitherto been, tlie too ready alien- 
ation of wooded lands ; and it is most desirable to guard 
against this in future. Section 24 was not alluded to by any 
mistake. It is obvious that if under Section 18, authorities 
issue pattas ” without due consideration, tho practical effect 
will bo to infringe Section 24. If, say, in a reserved forest, of 
1,000 acres, ‘‘])atras” wore granted for f)00 acres, one-half the 
forest would bo effectually disforested, without the sanction of 
the Governor- Gene red in Council, although Section 24 expressly 
prohibits such action. The evil has been so great in })ast years, 
that I maintain the Act ought to 1)0 clear on the subject, and 
toot merely leave it to the hope that Government will now 
Qxerciso discretion,” which it certainly has not exercised in 
the past. By ‘ Government ’ of course I mean, the general 
body of public authority— to whatever particular official — Qov- 
istixoty Board or Collector— the action may have been due. The 
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sum total of my general criticism on the Act, which I maintain 
to he a just one, is that the work of reservation under it, will Ix' 
tedious and costly, and that there is now no sufficient guarantee 
that, while it is going on slowly and over limited areas, wholesale 
alienation under waste land and other rules will not go on. 

With regard to the remarks of our correspondent on the 
subject of rights y which may be extinguished without enquiry 
for one purpose and riot for another, it is to be regretted that 
some of the “ weighty arguments ” for a proposition which 
appears to me to bo opposed to ordinary common sense, have 
not been given. If A has an actual right to graze or to cut 
wood, it cannot possibly matter to him, for what purpose the 
land is taken up ; his right is summarily extinguished, and 
obviously ho must be as much entitled to enquiry and compen- 
sation in one case as in another. What I suppose I. C. W, to 
mean (extending to him a courtesy in putting the best inter- 
pretation on Ills words, which he is slow to extend to me) is 
this : the persons in whoso favor the alienation takes place are 
virtually the people who own the rights : if it is a village whose 
rights are in question, and pattas arc issued to members of the 
village, then they must settle it among themselves how far the 
new cultivation will fit in with the village requirements as to 
grazing, &c., &c. In that case, no doubt, there is much to be 
said ; jbut in the first place iho whole of the extensive alienations 
that have taken jdace are by no means of this kind, and even 
when they are so, it is entirely a question of degree, how far the 
•patias curtail the rights : if they do so to a serious extent, the 
community would have every reason to demand that their 
general rights should not be sacrified to the desire of individuals 
to cultivate. It is really, as I believe, (and we see much of it 
in other parts of India,) nothing but prejudice against forests 
and in favour of extending cultivation even of the most inferior 
kind, that causes those rights to be magnified in one case and 
forgotten in the other. 

I submit that those rights have been persistently exaggerated 
for years past, not indeed with the purpose of obstructing forest 
conservancy, but in a spirit of prejudice against it. This is 
amply shown by the complete change of front which the author- 
ities have made. From 1871 to 187(1 it was asserted that all 
forests in Madras were “ common property,” and that the 8tate 
had only in a few localities, any right to interfere. All this is 
now abandoned (see Mr. Brandis’ Report, page 20). 

The effect, however, of former opposition still lingers, in com- 
plicated provisions regarding reservation, which imow an un- 
reasonable distrust of forest work, as if the object of reservation 
was to get rid of rights always, and not cmly where fully possible 
without injustice. 

I have only to add that I. C. W. in closiiig his formidable 
indictment, has forgotten to be quite consistent. If, as he says, 
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the Madras Government was so anxions to promote legislation, 
and to advance forest conservancy, how is it that they so “tardily 
recognized ” the evils which the officers of the department “ for 
years represented How is it, I might also add, that the 
administration has been reduced to such a state, that, with all 
the rich variety of natural forest wealth that once existed in the 
Presidency, the financial condition is now such that an average 
of five years’ actuals (up to the close of 1880) can only show 
a bare and precarious surplus of income over expenditure ? 

But I have no wish to recall the past, and in my article I 
studiously avoided anything like raking up past controversies : 
only I think that people who live in such a fragile tenement as 
is represented by the past history of Forest Conservancy in the 
Madras Presidency (small blame to the Department perhaps) 
should be careful how they throw stones. 

B. P. 

DEMARCATING FOREST RESERVES. 

TO THE EDITOR OF THE “INDIAN FORESTER.” 

Sir, — ^Demarcating, i.e., putting up boards round reserves, is 
both an uninteresting and expensive work. From what I have 
seen of the reserves in this division, I have come to the conclu- 
sion that they will require to be freshly demarcated once every 
three years, and my aim and object is to prevent this, and to make 
a renewal of the boards once in six years sufiice. The boards at 
present in use here are 18 inches long, 4 inches broad, 2 inches 
thick, and are driven in with one 4^ inch nail, and what is the re- 
sult ? In reserves, which were demarcated in March and April 
1881, the boards have someof them been forced oft', by the growth 
of the tree, nail and all, some have been forced off over the head 
of the nail, leaving the nail sticking in the tree, and the re- 
mainder have been forced a certain way over the head of the 
nail, and will probably be forced quite off by the end of next 
rains. My remedy for this is to have nails 6 inches long, with 
much larger heads than those at present in use, to drive 2 inches 
of the nail into the ti'ee, always choosing if possible large 
trees, the breadth of the board will take up 2 inches more of 
the nail, and 2 inches will be left to enable the tree to grow 2 
inches before it, or rather the board, gets to the head of the nail, 
by that time the nail will have got a very firm hold of the tree, 
more so I think than if the 6 inch nail were driven 4 inches 
into the tree to begin with, and if the head is sufficiently large 
to prevent the board being forced over it, we may then hope 
that the board will become incorporated with the tree. If this 
should really be the case, the reserves will not require to be re- 
demarcated even once in six years. Can you or any of your 
readers suggest anything more ? 

Charles Palmer. 
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EXPOSING THE ROOTS OF FRUIT-TREES. 

Rbgasding J ujubb’s comments on my remarks on exposing the 
roots of fruit trees, in the last number of the “ Indian Forester.” 
The soil in his garden must be very good for the cultivation of 
vines. I find no difficulty here, in ripening the wood without 
having recourse to exposing their roots to sun and air, however 
my vines do not make*a superabundance of wood and I fancy his 
do. If he would reduce the amount of his wood by lopping off 
the leading shoots and thinning out the lateral ones periodically 
during their season of growth, ne would not have to dig a trench 
round his vines in order to make them hibernate. By adopting 
that plan, I am certain he would obtain even better crops than at 
present. When vines are very luxuriant and produce more wood 
than they can ripen, it is better to cut it out as soon as made, 
than run the risk of injuring even a single fibre of their roots. 
Vines are very tenacious of life, and will stand very rough treat- 
ment for years, but the roots of those that have been least dis- 
turbed will remain in a bearing and healthy condition the longest. 

Regarding his query as to the length of time a vine will live 
productively. This depends greatly on circumstances. If these 
are favourable it will live to a great age. The famous vine at 
Hampton Court was planted in 1769, and when last I heard of it 
(1876) was bearing a heavy crop. 

W. G. 

NOTES FROM AJMIR. 

We are very glad to publish the following interesting extract 
from a letter from Mr. Lowrio, who is engaged in selecting new 
forests in the southern part of Merwara. 

“ Khair seems to have grown very extensively here, but 
unfortunately there is nothing of it left but bare stumps or un- 
sightly pollards — all out and gone 1 In some of the places I have 
just selected, there must have been a pure khair forest, which, 
if allowed to, will, I am sure, with a little help spring up again. 

I was astonished to find also a good deal of Anogeisms 
latifolia^ but the wretched trees are so badly hacked and lopped, 
that they are little better than naked stems, crooked and knotty 
in the extreme. 

There are a number of other acquaintances of mine, and 
also many new ones, among them one which requires mention, 
viz., Anogeissus acujninata, in these parts railed India Dhau, 
The tree is rare. It was probably abundant enough formerly, but 
has been cleared out long ago. Just below Todgarh I have come 
across a couple of beautiful specimens of it from 7 to 8 feet in 
girth and 40 to 45 feet in height. I think it is an old friend of 
yours. This species and the custard apple, which is now sub- 
spontaneous and abundant in places, are not, I think, mentioned 
in any Report on the forests of Ajmir.” 
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FUBLOUGH. 

TO THE EDITOR OF THE INDIAN FORESTER.” 

Sir, — I was glad to see in the February Number of the Indian 
Forester,” a letter from Home Sick, regarding the Furlough 
rules of some of the officers of the Forest Department; ana I 
quite agree with him that the matter only requires to be brought 
to the notice of the Government of India to obtain for us the 
privileges of leave enjoyed by our more fortunate confreres. 

Home Skic rightly says it is a small matter ; by a reference to 
the “list of officers in the Forest Department on the 1st 
Julv, 1882,” and Schedule B of the Civil Leave Code, it will 
be seen that only 32 out of a total number of 124 officers come 
under the leave rules of Chapter X. of the Leave Code, and now 
that Forest Departineiit Code, mra. 28, virtually debars Euro- 
peans from entering the Forest Department, I think the privi- 
leges of leave und(‘r Chapter V. should be extended to us 32 
unfortunates, and thus put all the officers of our Department on 
an equal footing. 

It may not be out of place here to remark that a Forest 
officer’s work lakes him to the most unhealthy parts of his 
district, and if the re is any fever lurking about, he is sure to hunt 
it up and em ry it home ; and 1 think it will be allowed by all 
that Forest Officers, if any, should enjoy all the privileges of the 
most favourable leave rules. 

Home Sick has, I think, made a mistake in saying we can get 
one year after nine years’ service. The “ fortunate” one cant^e 
two years’ furlough after eight years’ service ; his loss fortunate 
brother has to work for ten years, before ho has earned his 
furlough, and then he is permitted to take only one year ; if he 
wishes to take two years at once, he must work for 1 8 years before 
he earns them, and then he is not entitled to any more furlough 
for the whole of his service, viz., 30 years. The “ fortunate ” 
may spend six years of his service on furlough, the unfortunate 
can only spend two. 

It is U fear) about to be ruled that “ invidious distinctions ” 
are to be set aside regarding certain matters, then why not also 
set aside this very small distinction regarding our furlough ? 

W. M. G. 

EQUIVALENT OF THE CUBIC METRE. 

TO THE EDITOR OF THE “ INDIAN FORESTER.” 

Sir, — May I be allowed to correct a small error in calculation 
which has occurred in the translation of the Aminctgement des 
F<yiritsr>ar M, Puton, in the'^ Indian Forester ” of December 1882. 
In the 6th paragraph, on page 22.5, it is thus stated— “ It has 
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been calculated that in order to make the normal outturn of tim- 
ber yield a reasonable rate of interest to a private proprietor, the 
price of a cubic mdtre of wood ought to be about 300 francs 
(between 30 and 40 rupees a cubic foot II)” 

Now a m^tre measures in round numbers 40 inches, and hence 
a cubic m<5tre contains about 37 cubic feet. Taking the rupee 
as equivalent to francs, the 300 francs would represent 120 
rupees, and the equivalent to 300 francs per cubic metre when 
represented in rupees and cubic feet would be about 3 rupees 
and 4 annus per cubic foot, instead of between 30 and 40 rupees as 
stated in the translation. 

Throughout the translation it appears to have been taken for 
granted that a cubic metre is equivalent to 3^ cubic feet only, 
instead of 36 or 37 cubic feet, and hence some of the figures 
appear surprisingly low. 

T. H. Aplin. 

WOOD FOR TEA BOXES. 

TO THE EDITOR OF THE INDIAN FORESTER.” 

Sir, — I notice in your Vol. IX. of January 1883, an article by 
Mr. Gamble, containing a list of tea box woods used in Darjeeling. 
He concludes his letter by asking some one to furnish a list of 
the woods used in Assam and Cachar. As the Tea Industry is 
not confined to Bengal and Assam alone, I would suggest a ge- 
neral list being compiled of all the woods used for making tea 
boxes in various Presidencies and Provinces throughout India 
where it exists. 

To further this suggestion, I send you a list of tea box woods 
used by the Planters of the Kangra District, Punjab — 

Palampur Tchsily Kangra District, 

... P, longi folia, 

... A, Smithiana. 

... Alhizzia stipulata 
... C. toona, 

... M, indica. 

... D, malabaricum. 

Kudu Tehsilj Kangra District, 

Kail, ... ... P, excelsa, 

Bai, ... ... A, Smithiana (called Tos at Palampur). 

Tob, ... ... A, Wehhiana (called Bai „ )• 

These are chiefly used, though there are several other woods 
which 1 have no doubt would answer the purpose, such as Alder^ 
Elm, Poplar (Phalse), Hill Tdn and Chil. Deodar is not used 
for tea boxes owing to its strong smell of turpentine. 

Hoping to see the general list added to. 

L. Gisborne Smith. 


Chil, 

Rai, 

Tos, 

Oi, 

Tun, 

Mango, 

Sirnmal, 
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A NOTE FROM COORG. 

TO THE EDITOR OF THE “ INDIAN FORESTER.” 

Dear Sir,— I see in my notes on Sandal, I have not given the 
upper altitude of its habitat. This 1 think is about 3,500 feet 
above sea level. 

You have an extract in your February Number, from the 
''Timber Trades Journal” about sleepers, which is closed by the 
following sentence : — '' The results at present are therefore un« 
favourable to the use of metal sleepers. ” As regards this, I 
should like to know wbat the Madras Railway Company 
think of the pot sleepers they use on the line from Madras to 
Bangalore. 

As regards another article, taken from the same Journal, anent 
Mahogany, which, by the way, makes the ‘^Mahogany hunter” 
to be a wonderful fellow, slashing away with his constantly 
working sword, ” put him into one of our gh^t forests, and he 
would have to go more carefully to work, if he did not want to 
tear his hands to pieces with rattan thorns, &c. But what 1 was 
going to say is this, the article says, '' The Botanical fact that 
the average Mahogany tree requires 500 years in which to become 
fully mature.” Now is this a fact ? and how ascertained ? I don't 
think the Mahogany has concentric fhigs. Besides a slow grow- 
ing tree in the luxuriant vegetation in which the Mahogany is 
found would surely be left behind altogether. I don't know 
much about the Mahogany, but I know one tree at Nelambur, in 
Malabar district, 10 years old, which measures 73 feet in height, 
and 2 feet 8 inches in girth at 5 feet from the ground. This 
does not look like a slow growing tree. 

F. B. D. 


RECORD OF SERVICES OF FOREST OFFICERS. 

TO THE EDITOR OF THE INDIAN FORESTER.” 

Dear Sir, — Allow me to use your pages to suggest to every 
Forest officer the great utility to himself of keeping, in a small 
book, or on sheets of paper, a copy of every order that is issued 
in either the Local or India Gazettes concerning himself ; his 
appointment, promotions, transfers, leave, &c. 

Those who have not yet begun such a book should do so at 
once, and get up the information from old Gazettes and orders. 
Information cannet be furnished by the Treasury Branch of the 
Comptroller General’s office, which only verifies service on an 
officer retiring, and only after he has sent in his papers. 


G. J. Van Somerbn. 



JJ. jR.EVIEWS. 


FOREST PROGRESS REPORT FOR BRITISH 
BURMAH, 1881 - 82 . 

The report before us shows how very successful Forest Adminis- 
tration has been in British Burmah during 1881-82^ and how 
vast are the timber resources of that rich province. 

Demarcation work is still in progress, and the total area of the 
reserved forests was 3,274 square miles, or somewhat less than 
that of the reserves in the North-Western Provinces. It would 
be interesting if the proportion of the reserved forest area to the 
total area of the province were always given in Annual Reports. 

Eight hundred and thirty-six square miles were added during 
the year, most of the new reserves containing more or less teak- 
producing land except the Mindone Yowa in the Prome Division. 

Reservation in Burmah interferes very little with the privileges 
of the people, because the very large forest area left outside the 
reserves more than suffices for all their present wants. The wild 
uncivilised Karen, never accustomed to restraint of any kind, 
naturally objects to forest reservation, and the Pegu Conservator 
very graphically explains his views. He says — '^The Karens 
themselves say that once they were like jungle-fowl, hiding 
where they liked, scratching the earth here and there and putting 
in a grain of rice and eating what came of it, if the na^s (z. e,, 
spirits) permitted, but that now the Forest Department put 
them into boundaries here and boundaries there, and they feel 
like pigs in a pen. But after a certain time they rarely deny 
that their latter state is preferable to their former, more especi- 
ally in or near fire-traced reserves, where work is constantly 
obtainable.^’ 

Forest reservation will, we may be sure, have a great civilising 
effect on these interesting people, they will learn to settle down 
in the neighborhood of forests where labor is constantly required, 
and by more frequent contact with Europeans and civilised 
Bur mans will become useful, instead of destructive, members of 
the community. 

In the reserves there are very few rights, and those that do 
exist, such as the use of bamboos for home consumption and 
grazing rights, will not be detrimental to the future of the 
forests. 
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The fact that the export line of the two new reserves in the 
Tounghoo Division^ lies through Upper Burmah^ shows what a 
defective frontier we have there^ and that some rectification is 
required. 

l?irc protection has been extremely successful, and in spite of 
the great difficulties which have to be overcome, will compare 
favorably with that in any of the other provinces under the 
Government of India, as only 1*6 per cent, of the protected area 
was burnt. 

Incendiarism is common, and several fires occurred from this 
cause. One of these happened at the Magayee Plantation, and 
the Extra Assistant Commissioner decided that it was the fault 
of some forest subordinates, without taking the trouble to exa- 
mine three eye-witnesses. This is an evil which it is impossible 
for Forest officers to check, unless they receive every assistance 
from the Civil authorities. 

Mr. Kibbentrop gives an interesting account of the conse- 
quences of frequent fires. He says — The first consequence of 
these constantly recurring fires are bamboo forests with standard 
trees in the hills, and Kaing grass savannahs in the plains. The 
cover of dead leaves on the ground is annually consumed, and no 
humus is formed. 

** The rain-storing power of the forest is lost, and the bare 
friable soil is washed down into the streams. Wherever a small 
flat stone, a piece of wood, or some other obstacle protects the 
ground, this forms after the rains the roof of a little mud pillar, 
and the soil round it having been washed away and carried 
down by the streams, is doubtlessly one of the main causes of 
their rapid silting up. This erosion does not take place in areas 
which have been successfully fire-protected for some years, and 
the streams in fire-protected forests become more and more 
perennial.” 

The plan by which Karens and other forest people protect the 
forest areas near their own settlements is excellent, and will 
doubtless be extended, seeing that the cost of protection in this 
way is a quarter of that by any other method. 

Eight hundred and seventy-two acres of plantations were made 
during the year, and principally consist of new teak toungyas, 
containing over 600 seedlings per acre. It is hoped this system 
will be extended until Mr. Brandis^ programme of 2,000 acres 
per year is carried out. 

Four hundred and fifty acres covered by flowering bamboos 
^species not mentioned) were burnt, and planted up with teak 
seedlings on the toungya system. 500 acres being burnt for 
further operations. As the Chief Commissioner remarks, the 
system is an excellent one, especially as it can be seen the season 
before, by the bamboos not sending out new shoots taht they will 
flower next year. 
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The reproduction of Cutoh h&s been tried with success in the 
Tharawaddy Division, and an attempt will probably be made to 
create large Cutoh toungya plantations in the Thayetmyo 
District. 

Experimental cultivation of various exotics has been continued 
on a small scale with varying success. These experiments are 
generally carried on ii) a half-hearted way, and success is im« 
perilled by unwise economy in cutting down expenditure on 
weeding, fencing, watering, &c. 

Mahogany would do well if it were not for the attacks of 
insects, probably the larva of a beetle. It is stated that some 
trees have their terminal shoots eaten off, while others are 
attacked just above the collar and simply girdled, others again 
are bored along the whole length of their stem.^’ This liability 
to injury of introduced species is very curious, and has caused 
great havoc amongst Australian trees at the Cape. 

Tea and coffee grow at Thandawy, and it is hoped that private 
capital may be attracted to the locality as soon as the railway to 
Tounghoo is opened. 

JSroussonetia papyrifera appears to he as much at home in 
Burmah as it is in the Himalayas, and there is a thriving little 
plantation in Tharawaddy. 

The Vanilla orchid will probably he successfully cultivated at 
Magayee, where a vanillary has been built, and where two year 
old plants have fruited. * 

Over 24,000 trees were girdled, including nearly 19,000 teak, 
all save 200 trees being in the non-demarcated area, where it is 
calculated that 40,000 marketable teak remain, and then work 
will be commenced in the reserves. 

Foresters in the older provinces will read the part of this re- 
port dealing with the yield of the forests with unmixed feelings 
of envy. Revenue was collected on 76,000 tons, or 3,800,000 
cubic feet, and free permits were given for over 42,000 tons of 
timber, according to the review by the Government of India, 
although it is not understood how the latter figure is arrived at, 
seeing that free permits are given for trees without specifying 
dimensions, these trees being all cut outside reserves and not 
marked in any way. 

This large yield, it must be recollected, only shows the outturn 
of teak 31,000 tons, and the 16 other reserved kinds 87,000 tons, 
and is exclusive of all the other numerous speoies of timber, 
many of which, such as Mango, Tonkkyan {Terminalia tomentosa), 
Yone {Anogemus aceuminata), Petwoon (Berrya ammonilla), are 
regarded as valuable trees in other parts of India. No free per- 
mits are required for cutting any trees save the reserved kinds 
outside the demarcated area, and nearly 30,000 logs of 72 different 
kinds passed through the revenue stations of the Rangoon Divi- 
sion alone in this way free of duty. 
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One lakh thirty thoasand tons (6( millioa cubic feet) of teak, 
valued at over 100 lakhs of rupees, were exported from Rangoon 
and Moulmein, this including of course a large quantity of timber 
from Upper Burmah. Of this timber England took 50,000 and In- 
dia 80,000 tons, the exports to other countries being insignificant. 

The rates realised were high, being in Rangoon on an average 
Be. 66 per ton for first class, and Rs. for second class timber, 
and at home varying from £13 to £15 per ton. 

As a proof of how little the Forest Conservancy in Burmah 
presses on the wants of the people, the revenue derived from 
minor produce was only Rs. 8,000, if we exclude the revenue on 
Cutch Rs. 48,000. Grazing and fodder grass realised the small 
sum of Rs. 132. 

Four-and-a-half million bamboos and 10 million palm leaves for 
thatching passed through the Rangoon revenue stations free of 
duty. 

Rs. 57-6-0 were received on 11^ million cheroot leaves (from 
Cordia myxa) in the Tharawaddy Division. 

Wood-oil is chiefly extracted from Kanyin {Dipterocarpua 
lavis), one man tapping from 30 to 40 trees in the season, from 
which he extracts 150 to 200 Ibn. of oil sufficient to manufac- 
ture 2,000 to 3,000 torches, which sell locally at Rs. 1-8-0 
per hundred. 

Although only Rs. 56,000 were credited as revenue from minor 
produce, the value of exports from Rangoon and Moulmein exceed- 
ed 36 lakhs of rupees, the articles exported consisting of gums 
and resins, catch and gambier, stick-lac and wood-oil. 

Thirteen lakhs of produce were sent to the United Kingdom, 
and over 9 lakhs found a market in India. 

The financial results of the year are very satisfactory, and the 
surplus of nearly 11 lakhs of rupees exceeds the total receipts 
of many other provinces. 

The surplus, however, is an exceptionally large one, and is due 
to a rise in the price of teak, and in consequence a larger outturn 
of that timber, as well as to the supply of sleepers, &c., for the 
new railway to Tounghoo. For this purpose, the Rangoon Divi- 
aion supplied 16,000 Pynkado {Xylia dolabriformis) logs, and the 
Agency, Tounghoo and Sheweyglieen Division supplied over one 
lakh of sleepers, principally of Pynkado {Xylia dolabriformis) 
and Laiza (^Lagersirremia iomeniosa) with a few of Teak and Tonk- 
kyan {Terminalla tomentosa). These sleepers and other timber 
supplied to the Rangoon and Irrawaddy Valley State Railway, 
a large portion which was cut within the reserves, gave a revenue 
of more than 3^ lakhs. 

Excluding the 10 elephants attached to the Agency Division, 
there were 33 elephants belonging to the Department. Their 
feed cost^Rs. 1,038, or the moderate sum of Rs. 2-10-0 per month, 
lo the Rangoon, Tounghoo, Western and Sheweygheen Divisions 
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the cost of the food of 13 elephants was nil, as forest fodder sufficed 
to maintain them in good condition, and no rice or paddy was 
given. The average cost of feed and keep, including gear, is not 
however less than Rs« 50 per animal per mensem. 

Dynamite was successfully employed in many cases to remove 
rocky obstructions in timber- floating streams. One of Ransome’a 
steam tree-fellers has recently been procured from England, for 
use in the preparation of locomotive fuel, for the Irrawaddy State 
Railway, and we hope it will prove a good investment financially. 

Mr. Ribbentrop, who has now left Burmah for his old province, 
the Punjab, has been warmly thanked by the Chief Commissioner 
for the excellent service he has done in the BUrinese forests. 

THE “JOtJBNAL OF FOHESTRY,” FEBRUARY 
NUMBER. 

We find in the February Number of the Journal of Forestry” 
some interesting facts regarding the cost of extinguishing 
forest rights in tne Epping forest. 

The extinction of the rights of fuel in the manor of Waltham 
Holy Cross and Sewardstone, which were utterly destructive to 
the appearance of the forest, cost £15,000, and £7,000 were 
paid to the inhabitants of Longhton to extinguish their rights 
of lopping. 

The entire cost under the arbitration has been £109,505, 
beside £15,779 spent in improvements since October 1882. 

Forest planting in Ireland is progressing, and Dr. Lyons, in 
a paper on the re-afforesting of Ireland, states that the slopes of 
the Galteo Range in Limerick arc being planted up, and that 
10,000 acres ol’ forest in all stage*?, from inaturo woods of 40 
years and upwards, to the youngest plantations of yesterday 
may be found on these hills. Dr. Lyons gives a most interesting 
history of Irish Forests from the earliest times, which proves 
that extensive and very valuable oak and other forests existed in 
Munster in the 17tli century, but thut the ironworks established 
by the English, and other causes of destruction, had by the end 
of the eontury, so swoj)i aw^ay the woods, that there was not left 
small stuff* for producing bark for tunning, nor timber for com- 
moners. 

“To the Government,” Dr. Lyons concludes, “ I appeal for repro- 
ductive work, to avert the impending crisis in Ireland, on the model of 
those works which, with unstinting hand, they are carrying out in the 
Forests of India, on which, over a district of more than sixty millions 
of acres of forests, they now raise a revenue of more than £700,000 
(for the years 1881-82), which, after all expenses, leaves a net profit 
to the Btate of more than one quarter of a million sterling per annum. 
As 1 have already fully explained in the House of Commons, and 
elsewhere on many occasions, 1 ask no gratuitous boon at the hands 
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of the Imperial Government. Ireland is now able to carry on her 
own reproductive works on her own capital — thirty millions sterling 
on deposit in her banks. I ask only what we are fully entitled to as 
a right, an Imperial guarantee, based on those revenues to which we 
fully contribute our share, on all Irish loans, made for State purposes 
in Ireland. Ile-afforesting will, as I have shown, after forty years, 
repay from £50 to £100 per acre on an outlay which may be stated 
as a maximum of £10. Let those who doubt my statements visit 
for themselves the glens of Aherlow, and the slopes of Oalteemore.’^ 

THE « INDIAN AGRICULTURIST,” FEBRUARY 
AND MARCH NUMBERS. 

In the February Number of the Indian Agriculturist,” we note 
a report by Mr. Minniken on Vine disease in Kanawar. 

This disease is reported to have first appeared in 1850, and to 
have spread to such an extent, that the people have lost heart, 
and are converting their vineyards into grain lands. 

Mr. Minniken does not consider this to be duo to the Phyl- 
loxera, and the cause may possibly be that referred to on page 
170 of our March Number, viz., exhaustion of the vitality of tne 
vines, and in this case the only remedy is to plant new stock. 

The papers on arboriculture continue, and we find the wildest 
statements about the sdl tree, the sal forests being said to be 
mostly used up all along the foot of the Himalayas, which is 
certainly not the case in Kumaon, and what are we to say to 
logs 100 feet long and 15 feet in girth which are said to have 
been found lying in heaps along the banks of the Gogra and 
Rapti, 25 years ago ? The removal of logs of such dimensions 
must have exercised the ingenuity of the wood merchants of 
those days. The author is at a loss to know what contractors 
are now to do for timber, siuce it will take 500 to 1,000 years 
for the present sal saplings to come to maturity. If he were to 
divide his figures by ten, he would bo nearer the mark. 

It is said further on that Cirmamonium cassia yields the cin- 
namon of commerce, though it really yields Cassia ligneaj but 
W 0 think that the inaccutacy of these papers have been suffi- 
ciently exposed, and so will not refer to them any further. 
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PRICES CDBRERT. 

Bangoon Teak, 

Malt Pieces, good large, ... Rs. 5 to 12 per ranniog foot, | 

Sawn Timbers „ 80 to 105 per ton. Nominal. 

Planks, long lengths, ••• t> 115 to 126 „ 

Sheathing fioarde. | inch, J ^ 135 ^ I 

Boards, 1 inch, „ 105 to 130 „ 

Moulmein Teak, 


Square Timbers, 20 to 29 feet long, 

10 to 13 inches square, first-class, Rs. 90 to 120 per ton of 50 eubic 
Square Timbers, 20 to 4& feet long, 

14 to 18 inches square, 120 to 200 „ „ 

Second-class Timber, „ 90 to 95 „ „ 

Planks, long lengths, first-class, ... „ 120 to 125 „ „ 

Furniture Planks, 18 to 36 inches 
broad, and 1 inch thick — good, „ 130 to 170 „ „ 

Sheathing Boards, i inch, doable, ... „ 135 to 160 „ „ 

,, ,, ^ inch, (le aea ,, 140 to 158 „ ,, 

Scantlings (of sizes), „ 75 to 130 per ton. 

Moulmein Cedar, square timber, ... „ 65 to 70 „ 

Thingan and Consour, „ 45 to 50 „ Nominal# 

Peemah, #«• •• ••• f$ 00 to 05 „ 


feet. 


*• 

H 


•» 

I* 


.American and Colonial Timber, 


Mast Pieces, large, ••• 

Spars, large, ••• 

Mahogany, ••• m 

Ash Oars, ••• 

S&l, ••• 

Johore Teak squares, #.« 


ClLOUTTA : 

let Febrwxry^ 1883 . 


} 


Rs. 0 0 0 per running foot. Nominal. 

•tf ff 1 12 0 ,1 ,, ,, 

„ 0 6 OpersupLfootofl inch thick. 
... As, 5| to G per foot. 

... Rs. 70 to 110 per ton. 

•*. ,, 00 to 65 „ ,, 

Messrs. Mackenzie Ltall & Co. 


The development of taste in matters relating to the internal wood- 
work of houses has of late years spread to floors, and parquetry floors 
have become the fashion. It may be expected that future taste will 
extend to the selection of coloured woods for the making of floors, and 
ere many years we may see such woods as mahogany, ebony, rosewood, 
walnut, teak, greenheart, birch, &c., blended together for the produc- 
tion of an artistic floor. 

Judging from the direction public taste has of late followed, wa 
should say that the business of the ** fancy wood merchant will de- 
velop in future years, and that instead of coloured woods being as 
now to a very great extent exclusively employed for cabinet purposes, 
they will be made very general use of for the internal woodwork of 
better class dwelling-houses. When the practice of introducing col- 
oured woods into houses becomes generally adopted, the business of the 

fancy *’ wood merchant will enormously develop, and then the trop- 
ical forests of Central America will be called upon for new large 
Bopplies .— Tradee Journal, 
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Admission to Nancy Forest School. — We hjive to thank 
Colonel Pearson for the following list of the marks obtained 
in the last examination in London of candidates for the Indian 


Forest Department : — 




Marks. 

1 Andrews, ... 

... 

... 


3599 

2 Gradon, ... 

... 

•*. 

... 

3242 

8 Muriel, 

••• 

••t 

••• 

2797 

4 Foot, 

••• 

... 


2759 

5 Mercer, ••• 


... 

... 

26<i7 

6 French, 


... 


2651 

7 Bomers-Smith, 

... 

... 

... 

2590 


No. 3 has been disqualified fof inadequate knowledge of 
French, and the other candidates have been sent to the Nancy 
Forest School. Of the successful candidates, two are from Marl- 
borough, one from Harrow, one from Haleybury, one from 
Gainsford, and the first, who has obtained higher marks than any 
former candidate, from a private school. 


Mr. Brandis has taken 3 months’ privilege leave, at the expira- 
tion of which he will join at the India office, and assist in carry- 
ing out the reorganisation of the home training in Forestry. 


In reply to K. H. in the Indian Forester” for March 1883. 

In the Punjab and in the North-West Provinces the Govern- 
ment maund ecjuals 82|^ lbs. Avoirdupois, or 82’2857 lbs. Avoir- 
dupois (Molesworth’s Pocket Book, 21st edition, page 598.) 
The maund at Ghanga Mnaga plantation cannot be other than 
the authorised Government maund of North India. 


H. Wabtb. 



ERRATA. 


Indian Forester for April 1888. 

Page 199, last line but 1, for ‘ Coonoor,' read ‘ Coounu’ 
„ 200, line 1. /or ‘summer,’ read 'common.' 

i> » >1 21, /or •columu,’ read ‘colour.’ 
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ON THE DISTRIBUTION OF FORESTS IN INDIA. 
By DIETRICH BRANDIS, Ph. D. 

Besides the dry, deciduous teak-producing tracts there are in 
the moister parts of the lower hills of Burma extensive and most 
luxuriant evergreen forests, composed of a large variety of trees, 
often 200 feet high and ,inore, and so dense that except on the 
numerous paths trodden by wild elephants, or on tho scanty foot- 
paths which lead from village to village, it is almost impossible to 
penetrate through them. The forester classifies trees with special 
reference to the amount of lighi which they require. The Scotch 
fir, for instance, demands a great deal of light ; its seedlings will 
not readily spring up and thrive^ under the ‘^bade of its own kind 
or of other tri'cs. The bei^ch, vj)riic(% and silver fir, on the other 
hand, can stand a great deal of shade ; their seedlings will maintain 
themselves a long time in tlie deej) ^hade of the forest, growing 
very slowly, making Acrvlitth' progi^oss ; Imt when a clearing is 
made accideiilally or intentionally, they will shoot up wdth great 
vigour. Where w’oodlands are iiianaged on a large scale, the 
peculiarities of each kind of tree are earefully studied, and the 
treatment of the dilferent cla^'^e^ of forest adajilod to them. In 
India, teak demand^ a great deal of light. ()n tho other hand, 
most of the tree's which compose the tropical e^crgrcen forest 
will stand a great amount of .^hadc ; and thus it happens that the 
underwood of tho«i(' den^c fore^t*^ does not only consist of shrubs 
and climbers, but to a great extent of seedlings of the very trees 
which form the dense shady roof overlu'ad. When one of these 
old giants falls, the mass of seedlings takes a start, and as they 
all strive upward to the light they draw each other up to a great 
height, the weaker plants perishing in the fierce struggle for 
existence. The tre'es in these forests cannot, however, either in 
height or growth, be compared to the 'Wellingtonia of California 
or to the Eucalyptus of Australia. The tallest tree which I have 
seen and measured in India was 250 feet high and 38 feet in girth. 
This was a species of upas tree (Antiar\s\ in the Thoungyeen 
forests of British Burma. Such dimensions, however, are never 
found in the deciduous forests. The tallest teak tree measured 
by me was 102 feet to the first branch, with perhaps, an addi- 

2o 
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tional 50 feet of crown above. Teak trees with clear stems, 60 
to 80 feet to the first branch, are not rare in the moist regio-ns of 
India. I have found them in Burma, in the Dang forests, north 
of Bombay, and in tho^e glorious but hot forests of North Canara, 
which are probably the most extensive and richest teak forests 
I'emainino in British Intlia. Teik of such size and length is only- 
found in very ftivoura)>lc localities where the young trees had 
grown up close log'^'thcr on rich dry soil, in dells or sheltered 
valleys, generally in company with tall bamboos, and where they 
were thus coiT]i)ellod to draw each other up to that height. 

Luxuriant -vegetation, under the influence of an abundant 
supply of moisture, ha'- its drawbacks, however, as well as its 
advantages. Tliiek masses of tall gra«ss and weeds spring up in 
the teak plantations of Burma, smother the young trees, and 
greatly increiise the ri'-k of fire. AVorst of all are the climbing 
plants ^»ith which IIk* teak, sal, and other forests in all moist 
tracts abound. Ifuge oreef)ers, like gigantic ropes, often aa 
thick as a ujui’s thigh, and tliickor, stretch from the ground to 
the toj3 of the tn^es : they give off numberless branches, and 
their folLige eomi)letcly covers and smothers the crown of the tree 
of whicli Ihey ]ia\(‘ taken po'^sossion. When a young tree ia 
Uttacked hy urn* ot ^IH*^e gigantic climbers, the stem remains 
short, get^ cr<) )kcd and dclortned, and makes no progress in 
growth. Ill Bnrm i >everal kinds of epiphytic Ficus attack teak 
and other t’’o 's ; tli ‘ seed germinates ih a fork or in a hollow of 
of the trunk, senl-^ down it^ roots, wdiich eventually enclose the 
stem aa with a iie work. At last the tree dies, and the Ficus 
Bpreads its ma'-sive but useless limbs in all directions. In the 
sdl forests of Oadh th<' climbers were particularly heavy and 
numerous when lli(‘so tracts came into our hands. Owing to 
several fa-vouiMble circumstances, it was possible in that province 
at once to set ajiart and demarcate a large area of forest land aa 
State lorcsts, ard the work of cutting the climbers was at once 
taken in band and comjdeted at a considerable outlay ; so that 
now tlics^^ forests are almost entirely cleared of largo climbers, 
and the young sal has a chance of growing up straight, and 
forming valuable timber. 

Much feiiiallcr in area than the north-eastern moist region is 
that which extends along the w-estern coast of the Peninsula. 
It begins north of^ Bombay, and, guided rather by the charac- 
ter of the vegetation than by meteorological observations, which 
in those wild tracts we do not possess, I have included in it the 
northern Dangs, a dense and most feverish forest district at the 
foot of the Khandoish ghat-. The eastern limit of this western 
moist zone runs nearly parallel with the crest of the gh^ts, but 
ftt a short distance from the ghat line. The moist zone thus in- 
cludes the edge of the ghats, their western slope, and the hilly 
country between the ghdts and the coast-line# Its width varies 
from 60 to 100 miles. Surat, with 47 inches of rain, is outside ; 
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Bombay, -which is included, has a fall of 72 inches only, but 
Tanna, a few miles inland, has 102. Further down the coast, 
the rainfall is heavier. Eatnaoiri has 115 inches, Vingorla 118, 
and Cannanore 123. But the neaviest fall in this zone is on the 
crest of the ghtlts. Here, as on the outer ranges of* the Hima- 
laya, and the Khasia Hills, the moist currents of air coining from 
the west, which strike against the steep face of the ghiits, are 
forced upwards, into a cooler and more rarefied air, and the 
consequence is an extremely heavy downpour during the mon- 
soon. Thus the Sanatarinm of Mahahleshwar, south of Bombay, 
4,300 feet above the sea, has a fall of 250 inches ; but Panch- 
gunny, at a distance of only 10 miles inland from the crest of 
the ghfits has 50 inches ; and Poona, 30 miles from the ghflt 
line, has a fall of only 27 inches. This rapid decrease of mois- 
ture inland ex])lains that the western limit of the southern dry 
belt runs within a short di^tance from the crest of the ghats. 
At the southern extremity of the Peninsula the rain near the 
coast diminishes, so that (\ape C^ornorin, with 28 inches, and 
Palamcotta, with 22, fall into the southern dry zone. 

Forest vegetation in the \vostcrn moi^t r' ^ioii is in places 
fully as luxuriant ns in Burma ainl IjU'^tcrn Ihuigal. There are 
the same great classes of dr} deciduous i'orest, with the jungle- 
fires as a regular, annually reci’rri^^ » institutum, and the moist 
evergreen forests, iiiclucling wlun commonly cahod the 

Sliola-' of the Nilgiris, into which the Jiiiiglc-fin s do not enter. 
The rich variety of trees in both descriptions of forest has been 
carefully studied by Major Beddomo, the present* head of the 
Forest i)oj)artment in th(‘ Madras Presid(*nc*} , and author of the 
first forest flora ])ul)li>heil in Julia, eontaining a full account of 
the trees and shrubs of Southern India. Ju the forcing climate 
of Malabar, iji the heart of this moist region, is the oldest and as 
yet most extensi\e teak plantation in India. (V)nimenced in 
1814 by Mr. (\)nolly, tlum (Vdleetor of ih. t district, its present 
extent is upw ards of 2,500 acres. A hund ix'd aei v*s on an average 
were planted annually, so that there is a regular succession of 
thriving plantations, the oldest heint* mnv twenh -eight years old, 
with tall stems 70 to <S0 feel high, a splendid instance of the 
rapid growth of the teak tree in iis voiitli, under good care and 
in a favourabl(‘ climate. The northern half of the western moist 
zone is in tht» l^rosidency of Bombay. In this part of India a 
reguhr administration of the public forest-lands v/as attempted 
as early as 18 tfi, and the result of the early attention paid to 
this matter may be seen in a largo and steady forest revenue 
be ween £82,000 and £123,000 annually during the last six 
years, one-half of which has been a net addition to the general 
revenues of the Empire. At the same time, the forests in seve- 
ral districts of the Presidency have considerably increased in 


* 1873 . 
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value ; they now contain a larger stock of growing timber than 
at the time that consor\aney ’was commenced, and plantations 
have not been noglectecL 

While thus a good deal has been done to increase the growth 
of useful indigenoii ‘1 tr(‘e‘', ibe introduction of foreign trees has 
not been neglect(‘d in India. The s])lendid tal)le-land of the 
Nilgiris, which i‘- roiled 7,000 feet abo’se the hot plains, is in 
places getting rapidly eo\ ered \\ ith forests of exotic trees. From 
Australia sev(Tal kinds of Kurah/jifns and Acacia were introduced 
about twenty-ti\e \('ars ago, and they have made such progress 
that the ‘station of Ootaoainnnd is now almost surrounded by a 
fore'll of ihex* trt^os. TIudr rate oi‘ growth is wonderfully fast, 
much fast(*r tlian that of the indigenous Irocs. At the same time, 
young forests of th(‘ quinine-\ ielding ('i)ichonas are coming up in 
many place's. The management of tlu'sc^ Cinchona woods will 
probably l)e similai* io the treatment of oak coppice in England ; 
for though oak hai’k li.is not one-twentieth the value of desuit’s 
bark, it i^ the bark in botli cases for which these woods are main- 
ly cultivated. Ther(' will, however, be that difference that while 
oak co])])iee in Europe, alter having been cut over, requires from 
fourteen to twenty y('ars to yield another eroj) of bark, Cinchonas 
appear to grow so rapidly that they may probably be cut over 
every eightli or tenth year. Fever is the great scourge and cala- 
mity of India, for natives as well as for Europeans, ’ Oinehona 
barK, and inori' so pure ([iiinine, arc file only eftective remedies, 
and, 11 tliey were los^ expensive, millions in India would be bene- 
fited by tliein. The natural forests of the more valuable kinds in 
South Americ:! are approaching exhaustion. Experience has 
sufficiently prov(‘d that some of the most valuable species succeed 
well cn the Nilgiris^ in Ceylon, and on the lower hills of British 
Sikkim, and that they yield an abundance of quinine. But the 
localities where the best kinds can be grown in India are limited, 
and it would be well if as much of the available area as possible 
were planted with Cinchonas. It has been said that India owes 
more to the Portuguese than to any other nation in the matter 
of plants and trees introduced from abroad, and certainly the 
papaya, guava, custard-apple, cactus, pine^apple and agave, all 
naturalised more or less directly through their agency, bear testi- 
mony, in almost all parts of India, to flie skill and activity of the 
early Portuguese settlers. On the other hand, it is due entirely 
to British enterprise and energy that the Coffee tree, which was 
introduced about a hundred years ago by a Mussulman saint from 
Arabia into South India, and first cultivated on the Bababooden 
Hills, in Mysore, is now grown in numerous extensive well- 
managed plantations ; that Tea, the existence of which in India 
was hardly known forty years ago, has become an important, an- 
nually-increasing article of export ; and, lastly, that the Cin- 
chona tree was successfully introduced from South America, and 
promises to be one of the greatest blessings to the people of India. 
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So much will be clear from these remarks, that in the climate 
of India the luxuriance of arborescent vegetation is a sure index 
of moisture. A glance at the map might tempt us to go farther 
and to say that the limits of distribution of the ditfeient species 
in India seem to depend in a greater degree on moisture than on 
other climatic conditions. The northern limit of teak, it is true 
seems to be more influenced by the temperature of the cold 
season than by moisture. Natural teak forests are not found 
where the mean temj)erature of the three cool months is consi- 
derably less than 60°, thougli the tree will stand occasional night 
frosts, which are not uncommon in some of the valleys of the 
Satpura range. But no teak is found on the Araviilli Hills about 
Ajmere, though tluit place has a mean tcin))erature of G5° during 
the cold season. ]n this direction it apparently is the want of 
sufficient moisture whicdi has limited the further extension of 
the species by natural means. By eiiltivalion, this, as most other 
trees, has been extended far beyond its natural limits ; numerous 
fairly-growing teak trees are found in gardens in Bengal, the 
north-west, and even in the Punjab ; a teak plantation has been 
commenced at Sikkim ; and it has been proposed to cultivate this 
valuable tree on a large .>calc in A'^sain. Within certain limits the 
teak tree does adapt itself to difterent conditions of soil and cli- 
mate ; but limits there are, and, as far as our present knowledge 
goes, it thrives best with a rainfall above »*>() inches, a mean tem- 
perature during the three cool months of between 60° and 80°, 
and during the rest of the year between 70° and 90°. Teak ia 
spread over a great part of the dry belt of Southern India, but 
only as poor coppice, yielding a scanty crop of poles and raft- 
ers, and never attaining any large size. 

The sal tree is found in two large belts, one extending along 
the foot of the Himalaya range from Assam to the Sutlej 
river, with a few outlying patches beyond, and the other occu- 
pying the eastern part of Central India. The sal depends, to 
a much greater extent than the teak, on certain peculiarities 
of soil ; it is mainly found on sandstone, conglomerate, and 
gravel, but does not thrive on the heavy clay-soil which overlies 
the extensive trap-rocks of the Deccan and part of Central India, 
and this peculiarity may have a considerable influence in limiting 
the area of its distribution. It stands more cold than teak, but 
it does not seem to thrive with less than 40 inches of rain. 

A far more limited range of distribution has the Caoutchouc 
tree (Ficus elastica), a tree which is frequently grown in conser- 
vatories and drawing-rooms in this country and on the Conti- 
nent ; so much so, that in Germany it goes by the name of the 
Berlin weed. Its milky juice yields a description of India rub- 
ber, not equal to the excellent Para rubber, the product of an 
altogether different kind of tree in Brazil, but which may be 
capable of improvement by a more careful method of coUeotion. 
In India this Caoutchouc tree has only been found in the moist 
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forest skirting the Eastern Himalaya from Sikkim to Assam, and 
at the foot of the Khasia and Oachar Hills. A humid atm os* 
phere, and equable temper itiiro tlirouohout the year, seem to be 
the principal conditions of its fn*^ n^rowth. The mean tempera* 
ture in the stations nearest to the Caoutchouc forests is between 
60° and 6o° in the cold seasons, and 80° and 8 j° in the three 
hottest months. 

The conditions of existence under which the deodar grows at 
the north-western end of the Himalayan range are altogether 
different. To hegin witli, il demands a certain elevation ; as a 
rule it does not thrive in the north-w^st Himalaya under 4,000 
feet, bill it ascends to 10,0 )0 and at times to 12,000 feet. As to 
mean temperature, a range b ‘tween and in the cold sea^^on, 
and 05° to 75° during the three summer months, seems to suit 
it best. As regards hiimidily. the Indian cedar does not go be- 
yond cerlain limits ol dronght and moisture. In the Sutlej 
and other llimaliiyaii valle\ s it disappenrs where the arid region 
commences, although Ihc conditions ot soil, temjieratiire, and 
elevation are not unla>ourable. Again, it is wanting in the 
Eastern Uiniala^a, \\h(‘-(‘ the rainfall e\e(‘(‘ds 100 inches. The 
deodar i^ el«*scl\ alli(‘ 1 to the C'edtirs of Lebanon, lh(' Taurus, 
and ihc Atla^ inomu.iins, that botanists find it diHicult to keep 
them distinct as sj)(‘( ics. A clo^'O comparison of tlie climatic 
conditions [u. h i whif h (h 'si‘ w(‘'*tcrn<c ' grow, with the cli- 
ma+t ol th(‘ norl li-\Nc- • ‘ iijuil.»\a, n ' id to iiit(‘icstiii^ re^^ults 
regirJing the h.-i )i ot th'‘ ‘'])rem >1 thc'^c ])\uiiiful and use- 
ful tree‘*. It is 11 > , liowe\cr, ellmite, soil^ and the action of 
man in his^oi i iimcs alou(‘, which (h termliu* llic area over 
which })lani- oi tices are a "-a illy found at tlu* j)ro'=;eiit time; 
other fir in )i ‘ rein cm ‘s line b(‘(‘n at w'v)rk, t!ie study of 
wliich torais the 111 ) *■ 'n ' i ^ p i’*t ot bnanical geography. 
The 1 Tester, lio\\(‘'S( ’ h t > 1 iki i lungs as tlnw are, and to him 
the in )st impoiti it ]»oiui h t > asc( n.iin the (‘oiidi^-ions most fa- 
vo’irahle lui a i on^Mhot thos(» tree's which pay best, 

and whieli > H 1(1 til 1 <|iantItyot li nbe'r and other forest 

produce wit inn a ee ii iin liiii ' on a gi\en area. 

The other tre*^' in lie it^'d on the ma]), babul and ^andal-wood, 
are satisfied wini a nu rite snnpK ol moisture. The babiil 
tree is spread u’ser i\ gr<‘at ]>art ol Jnelia, but it is wanting or 
does not grow web in 'he moi t /ones. AVithout irrigation it 
seems to grow ]h'- under a rainfall be tween 15 and GO inches ; 
and where moi^^uro is snpp'joj jiom below, it tlirivcs well in 
the driest parts ot India, llu' saiidal-wmod is at homo in India 
mainly in the south(‘rn dry zone ; it demands a hot dry climate. 
In gardens it is grown in many of the more humid districts, 
but the heart-wood is less fragrant and less valuable. The tree 
is not, however, limited to India ; it is aLo found in the Indian 
Archipelago, and there are other species of the same genus yield- 



ON THB DIBTRIBDTION OF FORaSTfl IN INDIA.. 


227 


ing sandal-wood in the Fiji and other islands of the Pacific 
from whence it is largely exported to China. 

What has here been advanced makes it sufficiently ^‘lear that 
there exists an intimate connection bcLv^en the climate of India 
and its forest vegetation. The practical aspect of the subject, 
however, has not yet been touched upon. Widl may the ([ues- 
tion be asked, why we '-hould trouble ourselves cone 'ruing the 
maintenance and improvfnient of the fore^t'^ in a country vhich 
has a chilisation many centuries older than our own, which 
has #'xisted and has maintained an immense population so long, 
without feeling the want of any sv'^tematie care of its forest 
lands ? 1 must ask tlie nxider at onto to dismiss the idea that 

by preserving and im[)ro\ing tli(‘ fon'st-^ of India we may 
hope materially to change and improve it> climate. It is a wide- 
ly spread notion, entertained by nnn\ wiiteiswlio are coin]»etcnt 
to Judge, that forests increase the rainfall, and that the denu- 
dation of a country in i vvaiiri clim..te diminishes its moisture. 
Mucli of wdiat is Known regaidnig tlie liistory and the present 
state of the countries round the Modi ter ranciai s(‘ems to support 
this theory, hut it has not l)een e^tah'i^lied by coiielusive 
cvidenee. In India, wIhu’c, din'^'Lly or indirectly, the success 
or failure of the cro}.s do])eiuls on rain at the right time and 
ill suitable quantity, it is natural that the eonseiwancy and iin- 
prneiiient of its forests sl>.yuld lane l)e('n regarded as one of 
the means to he employed for a hefUu- r('gulation of the rainfall. 
Man} remarkable facts arc r('cordt‘d, which seem to show that in 
comparati\ ely recent times, the denudation of certain tracts has 
been accomi>anied by ehanges iu husbandly, iiidieating a dimin- 
ished or less regular rainl.dh There not yet, howi'ver, sulfi- 
cient evidence to prove that a hiaterial deterioration of the cli- 
mate lias been the result of denudation in au\ })art of India. 
Much less lias it been established that 1)\ pr(*scr\iiig and extend- 
ing the forests v\o may hope consi(i(‘rahly to increase the rain- 
fall. Not that a countr\ C')\(*r(.d with foK'sts is not under 
certain circ’Uiistances likely to have more fi(‘quent and heavier 
showers than a hot barren desert, but there is no prospect of our 
carrying out in India any measures on a suffiehmtly large scale 
to eticct any apjircciablo impro\enient of the cliinaio. In the 
moist zones, and in a largo portion of the intermediate region, 
the country would not benefit if the total annual rainfall vvaa 
increased. The land would undoubtedly produce more frequent 
and heavier crops if we could by any means more equally distri- 
bute the moisture over all seasons of the year. The seasons in 
India, however, are regulated by the dry north-easterly winds 
which prevail during one-half of the } ear, and the wet south- 
westerly currents which reign during the other half ; and these, 
again, are the results of the rotation of our globe, the position of 
the sun, and the distribution of land and water on our hemis- 
phere, and of other cosmic phenomena which will not be affect- 
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ed by any forest cultivation in India. What might be extremely 
useful V 70 uld be to increase the rainfall in the arid and dry 
regions, where the cultivation of the land to a great extent de- 
pends on irrigation, and where a dry season causes famine of 
the most terrible character. If by any means we could increase 
the atmospheric moisture in the drier districts of the Deccan, in 
parts of Mysore, Kajputana, Sindh, and the Southern Punjab, 
these countries might maintain a dense population in prosperity. 
But of such improvements all prospect is denied to us. If it 
were possible to cover Any largo proportion of these dry districts 
with forests, the stratum of air overlying the top of these forests 
would undoubtedly he cooler and moist er, and during the south- 
west monsoon this would certainly bring down a few additional 
showers. But it i«! not possible. Save along the banks of rivers, 
there is no moisture to raise and to maintain such forests, which 
I fear will remain a fond hope not to be realised in our time. 
By preserving and iin})rovmg the woods along the coast of the 
western glitit-., it has b<‘en stated that the rainfall in the dry 
country bey(jnd might be increased. As far as our knowledge 
reaches at present, it seems probable that heavy forests along 
the edge of the ghats, and in their vicinity, have the effect of 
increasing the local tall of rain along this belt ; but if this is the 
case, the wcst(Tly winds will be drained of their moisture, even 
to a greater e\tent than if there 'were fewer forest®?, and there 
might possibly be le^s condensation and less rainfall in the dry 
country beyond. 

Nevertheless, there is no doubt that every grove and every 
group of tiet‘^ in the drv and arid regions of India is a blessing, 
flie value ol which cannot ho C'^tiinated too highly ; and thou^ 
we may not be iihh* to raise e\lcnsi\e forests in these districts 
without irrigation, Act a groat deal can be done by improving 
and extending the wooded tracts along the borders of the dry 
country. Sa\(‘ in flu* mo>t arid districts, mere protection from 
cattle, cutting, and tiia's is snfiieient to produce, not, it is true, 
dense forests but brushwood and grass, which certainly, in a 
small way, soiwc* to lvO<*p the ground cooh^r and moister. There 
is no count! y in India aaIk k* the l)onefiei.il effects of mere pre*- 
servation of bru'-Iiwood tiMcts in a dry climate may be better 
studied than in some cl tli(‘ Nati\a States of llajputana. Such 
Chiefs as th(‘ Itaj.di ol K I'liong ndi, the Thakiirs of Bednore and 
of Ilamirgarli, and tlair ancistois*, lia\e set a good example, 
which the forest otiicers of the British G overninent will do well 
to imitate. 

Whatever \iows may bo held regarding such slow, gradual, 
and limited etleet> of ton -i growth upon the climate, there is no 
doubt that, in a hilly country", forests enable us in many cases 
better to husband the existing water su])ply for irrigation. 
Whether the drainage from the hills is collected in tanks and 
artificial lakes, as is the case in l^ajpntana and Mysore, or 
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whether it is employed to feed canals, to carry water, fertility, 
and wealth into distant districts, the object is the same — to utilise 
to the utmost the water supply available during the year^ Ex- 
perience in India and elsewhere has proved that where hills are 
bare, the rain rushes down in torrents, carrying: away loose soil, 
sand, and stones, silting up rivers and canals, breaching or over- 
flowing dams and emb^ankments ; but that where the hills are 
covered with meadows, fields, or forest, the superficial drainage 
is gradual, the dry weather discharge of rivers regular, the 
springs better supplied ; in short, all conditions united to insure 
the more regular and useful filling of tanks and canals ; and in 
many cases the attainment of these objects is in itself of suffici- 
ent importance to justify measures for the preservation and 
improvement of natural woodlands, and for guarding against the 
denudation of hilly tracts. The preservation of forests may be 
made necessary by other objects of a cognate nature ; for in- 
stance, in order to protect roads and bridges in hilly tracts, to 
guard against landslips, to prevent the formation of ravines, the 
silting-up of rivers, and other mischief which may follow the 
denudation of hilly tracts. 

Nor is it at all impossible, that in some cases the preservation 
and extension of arborescent vegetation may have a beneficial 
effect upon the sanitary condition of a district. The late un- 
healthiness of Mauritius has generally been ascribed to the 
{rradual denudation of the island ; and public feeling there has 
been so strong upon the subject that legislative measures have 
been proposed to facilitate the re-foresting of the waste lands. 
Too much importance must not, however„be attached to the value 
of forests in India from a sanitary point of view. The district 
of Ratnagiri, which is situated south of Bombay, between the 
coast and the ghS.ts, has been densely inhabited for centuries ; 
and in consequence mainly of tho practice prevailing in the 
Concan, of manuring the fields with ashes of leaves and branches, 
the whole district has gradually been denuded of trees, save 
groups of pollards, which are annually lopped for manure, groves 
of palms, and fruit trees in gardens. Yet this district is prover- 
bially healthy ; more so than the adjoining British districts, 
Tanna and Cokiba in the north, and Canara in the south ; nor is 
there any proof that the rainfall of the Ratnagiri district is less 
than it ought to bo with regard to its position on the coast. 
Nevertheless, even hero denudation has done serious mischief* 
Several of the short tidal streams of this paft of the Concan, 
which were navigable in former times, have gradually silted up, 
and are now useless, except for very small craft. 

Beyond all doubt, however, forest conservancy in India has 
become necessary in order to meet the Rowing demands tot 
timber, wood ana other forest produce. Under the influence of 
peace and security, which all parts of the country are enjoying 
^der British rule, prosperity is increasing rapidly in most^ 
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proTinoes. The peasantry of entire districts, who have hitherto 
been content to live in miserable huts, desire to build gCoji 
aubstantial houses and to use better furniture. Hence an in- 
creased demand for bamboos, wood, and timber. In certain 
forest tracts the watershed of the timber trade has entirely 
changed since the American war has stimulated the export and 
cultivation of cotton. From the forests of North Canara, the 
former export of timber was all seawards, and fortunately it was 
not of great importance, and has not exhausted the forests. The 
export inland was trifling. Since the American war, however, 
a considerable demand of timber and bamboos for the cotton 
producing tracts east of Dharwar has sprung up, and a brisk 
trade is now carried on in that direction. Similar changes in 
the lines of export have taken place in the Kandeish Dangs, and 
elsewhere in many places. The rapid construction, within the 
last twenty years^ ot railways, canals, and public buildings of all 
descriptions, has created large demands for timber and wood. 
Although a considerable proportion of the railway sleepers laid 
on the Indian lines were brou^t from Europe, the demand in India 
for this item alone has been so heavy, that within the last fifteen 
years extensive forest tracts have been denuded of nearly all 
their standing marketable timber, to furnish railway sleepers. 

‘ In every respect, therefore, the drain upon the resources of our 
Indian forests is heavier now than -it was formerly, and is 
likely to remain so ; and unless the small extent of remaining 
valuable forest is carefully managed, with a view to its regene- 
ration, there will certainly be difficulties hereafter. For the 
law that an increased dpmand will always produce an increased 
supply does not hold good when the supply requires one hundred 
years to become available. 

It is not, however, timber only the permanent supply of 
which we must endeavour to secure for the benefit of coming 
generations. There seems no prospect of finding coal in suffi- 
cient quantity in North-Western India. Railways and steamers 
in the Punjab and Sindh burn wood, and will probably conti- 
nue to do so. At the same time, the demand for fuel in the towns 
and villages of Northern India will increase. Hence the neces- 
sity of extensive i)lantations, and of careful management both 
of the scanty woods on dry ground, and of the more produc- 
tive forests along the banks of the rivers. These are the future 
requirements of India in this respect, and they must always 
hold the first place in the consideration of public measures of 
this nature. For, after all, if it were not for the benefit of the 
people of India, there would be no reasonable ground, for under- 
taking the arduous task of preserving and improving its forests. 
On the other hand, the interests of trade may justly claim to be 
beard in this matter. Sandal-wood, cuten (the produce of 
Aeacta catechu)^ caoutchouc, lao, teak timber, and numerous 
other kinds of forest produce, are important articles of export 
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from India, and the maintenance of a sufficient supply to satisfy 
the requirements of trade is a matter of great moment. Nor 
does the export of these articles benefit the merchant only ; it 
adds largely to the prosperity of the people of India. 

These are the principal reasons why forest conservancy in 
India is necessary. A more difficult question is, how the objects 
we have in view are to be attained. Forests, like all other land- 
ed property, can bo cither in the hands of the State, of towns, 
village-communities, or other public bodies or corporations ; or, 
lastly, in the hands of private individuals. There are thus two 
ways of accomplishing our object. Either the State must, by 
legislation, subject all forest property to a certain control for 
the public benefit, reserving to itself the right of compelling 
the proprietor to manage it in accordance with certain rules and 
prescriptions laid down from time to time, as circumstances 
may require. In many European countries this plan has been 
more or less successfully pursued, and in most is still maintain- 
ed with regard to forest land which is the property of munici- 
palities, villages, and public corporations. In France, for 
instance, the management of all these classes of forests is under 
the control of the State Forest Department; and, upon the 
whole, the system works well. Similar arrangements exist in 
Prussia and in other German countries. Private forest property, 
however, is practically free in most European countries. Nearly 
all European States hold large forest domains in the hands of 
Government, and this makes it possible to maintain an efficient 
body of public forest officers, with practical experience, compe- 
tent to manage or to control the forests of other proprietors. 

Italy has, it is true, of late years pursued a different policy, 
but its success is doubtful. The greater portion of the State 
forests and of the ecclesiastical estates, which might have been 
formed into State forests, have been sold ; and the project of a 
law, placing such tracts of private and other woodlands, as may 
from time to time appear necessary, under the control of the 
State forest officers, has repeatedly been discussed, but as yet 
without any practical result. 

In India, everything tends to show that the State must 
endeavour to i^etain as many of the more important forest tracts 
as possible in its own hands. In the first instance, this seems 
the only way of forming an efficient body of forest officers with 
practical experience. In the second instance, the control of 
forests in the hands of other proprietors will, in India, always 
be a peculiarly difficult matter. Not that the formation of vil- 
lage forests, and their regular management under the control of 
State forest officers, would not be a most desirable object to 
aim at. Certainly, the advantages of well-managed communal 
forests are great. The public property thus created cannot 
readily be converted into cash, and wasted by an improvident 
generation. It yields a fixed and certain annual revenue, avail- 
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able for roads and other public improvements. In many parts 
of continental Europe, long experience has shown that well-man- 
aged communal forests increase the prosperity of communities 
and their inhabitants, facilitating at tne same time the develop- 
ix^ent of healthy municipal institutions. And though at pre- 
sent it would be premature to expect the people of India to 
appreciate the advantages of such institutions, the time will 
certainly come when the importance of proposals tending in 
this direction will be recognised. But so much seems certain, 
that the State ought not to undertake the control of forests 
of other proprietors uutil its own forest officers have the need- 
ful practical experience, and are competent to manage them to 
the best advantage. 

The general principle, that the more valuable forest should as 
far as practicable be formed into State forest domains, has, after 
much opposition, gradually been acknowledged in most provin- 
ces of India ; and in some provinces the process of demarcating 
these S.tate forests has made considerable progress. From a late 
return, I gatlu^r that the area of the reserved forests in the pro- 
vinces uiid(T the government of India, outside those of the 
Madras and Bombay Presidencies, but including the forests 
leased from native princes, is estimated at 9,800 square miles, 
or 6,200,000 acres. In India, these forests are called reserved 
forests, ” as they are formally reserved from sale, except by tho 
exi>j ess permission of the Supreme Government. By way of 
compari^^on, I may mention that the Crown forests of England 
cover 112,000 acre'’, tho State forests of France upwards of 
2,500,000, and the State forests of tho kingdom of Prussia 
upwards of 6,000,000. 

The area here given for India, however, includes a large extent 
of forests whicli ip-o not the property of the State, but which are 
only leased for a definite time from Native Chiefs and Princes. 
It also includes a large extent of woodlands, which have not yet 
been finally demarcated, or in which, though the State may be 
the proprietor, the surrounding agricultural population exercise 
rights of pasture, of cutting wood and timber, and, in some cases, 
of clearing ground for cultivation. In a few provinces, such as 
Sindh and the Central Provinces, circumstances were favourable 
at the time of demarcation, and the State acquired at once abso- 
lute propriotor‘?hip of these forest lands free of all prescriptive 
rights. In other provinces, tho gradual adjustment and extinc- 
tion of these rights, which materially interfere with the protec- 
tion and systematic management of the forests, will be a work 
of time, which will require much care, patience, and conciliatory 
treatment of tho people concerned. In this, as in other matters 
relating to the administration of forests in India, we are guided 
by the experience gained in this country, and on the Continent 
of Europe, in dealing with ri^ts of commons and other pres- 
criptive rights in forest land. There has been much thoughtless 
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talk is if the natives of India, in burning the forests and des- 
troying them by their erratic clearings, were committing some 
grave offence. If the matter is carefully analysed thpy will bo 
found to have the same sort of prescription which justifies the 
commoner in the New Forest to exercise his right of pasture, 
mast, and turbary. Such rights, when the public benefit requires 
it, must be extinguished ; hut the wild tribes of India have the 
same claim as the holder of prescriptive forest rights in Europe 
to demand that provision be made for their reasonable wants and 
requirements. The State forest domains in India are thus in 
course of formation only ; the greater mass of them is in a poor 
and exhausted state ; many are burdened with heavy rights of 
pasture and other prescriptive demands. For many years to 
come they must be worked most sparingly ; considerable sums 
must be expended on the demarcation and survey of boundaries, 
on roads, the clearing of streams, on plantations, and other im- 
provements. At the same time, all these operations and the 
protection of these extensive tracts require large and expensive 
establishments. These are the reasons why the administration 
of the public forests in India has not yet within the short 
period of its existence yielded any large surplus revenue to the 
State. The gross income of the Government forests in British 
territory has within the last three years fluctuated between 
£420,000 and £465,000 ; but the charges have been high, and 
the highest net surplus of the year has amounted to £160,000 
only, and in another year fell as low as £86,000. 

Nevertheless, there is no doubt that financially also, the for- 
mation of State forests in India, and their methodical manage- 
ment, will eventually be an important source of revenue and 
strength to the Government. In this, as in all matters, the 
first commencement has been difficult. The idea of providing 
for coming generations may to many appear an unnecessary 
waste of time; but when the present generation begins to 
derive substantial benefits from these measures, then their value 
will doubtless be fuUy recognised. 
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TRANSLATION OF M. FUTON’S AM^NAGEMENT 

DES for:Sts. 

Ejstraordinart/ produce, — It is evident, that in such a forest, 
there is an extraordinary volume of standing timber which will 
no longer exist during the second period, and which it is always 
useful for us to estimate. For in the case of a State forest, this 
produce will have to be shown under the heading of extraordi^ 
nary revenue ; and in a communal forest, it is useful that the 
commune should know what proportion of its forest produce 
might be employed for any special public works ; and finally, if 
the forest is private property, its extraordinary produce could be 
used to buy up rights of usufruct, &c., or in other words, to im- 
prove the value of the property. To estimate this extraordinary 
volume, we must not attempt to separate the produce of the or- 
dinary from tliat of the extraordinary fellings, or to calculate a 
special capability for each kind of produce, thus — 

Ordinary prodvee. Extraordinary produce. 

Cnbic Cubic 

metres. mfitres. 

Ifl, •• •• •• 8.3G0 •• •• 5,410 

K, 17,940 VI, .. .. 24,090 

Total, 21,300 Total, .. 29,500 

Capability 852 Capability ^'^th == 1,180 

The effects of this procedure would be to allot a certain area 
for the extraordinary volume, and would inconvenience the for- 
esters in selling the produce without giving accurate results. 
We must not indeed eonfuse abnormal with extraordinary produce. 
The latter can only occur in forests with an excessive standing 
cr<m ; it cannot possibly cxi^t, where the standing crop is in- 
sufficient, although in a vvoi king-scheme for su^ forest, one 
is often obliged to ni c'^rtain j)rodnce outside the limits of 
the current periodic block in order to spare the proprietor as 
much as possible. In lord^^ts with a superabundant standing 
crop, it may even happen, that the fir'>t periodic block has al- 
ready been largely exploited, that it contains little produce (the 
forest under consideration is an example of thi^), and if we 
consider produce gathered beyond the ordinary fellings as extra- 
ordinary^ we are liable to form a completely false idea of the 
meaning of the word. Each of these terms has its own proper 
meaning. 

The expressions normal and abnormal produce^' involve the 
ideas of the areas from which the produce is to be gathered 
during the first period, which has nearly always a preparatory 
or transitory character. 
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The words ordinary and extraordinary produce^^ are applted| 
the first to the ordinary out-turn of the forest for the age of the 
chosen capability ; and the second, to everything in excess of 
this out-turn taken during a certain interval from pre-existing 
capital. The amount of this portion of the produce depends on 
the age fixed for the capability, but not on the combination of 
compartments in the working -scheme. The only way to esti- 
mate this extraordinary volume is to compare the total amount 
of the produce to he felled, with the quantity, which the forest 
might furnish, if its material were regular for the age chosen 
for its exploitation. We will estimate the yield of an acre on 
which the forest growth is of average quality, and a hundred 
and fifty years old. It is a question of practical experience, the 
solution of which will be nearly always aided by sample plots 
chosen either in the forest itself, or in adjoining ones. If the 
figure is 240 cubic metres an acre, in the present case, we should 
multiply it by the area of the current periodic block, and com- 
pare the result with the total volume to be felled ; the excess will 
represent the extraordinary volume as nearly as we could wish. 

Cubic 

metres. 

Total voliirae to be felled, • • •• •• •• 50,800 

f normal produce, •• •• .. 21,800 

***** I abnormal ,, •• •• •• 29,500 

Ordinary produce valued at 240 cubic metres 
per acre 240 X 150 • • • • •• 86,000 


50,800 


The extraordinary volume is • • 14,800 
The ordinary capability is fixed at •• .. 1,440 

The extraordinary volume oll’ers a mean annual 

yield of •• •• •• •. •• •• 1,080 


It will often happen that this extraordinary volume will be 
placed ill reserve by the proprietor and utilized for the unforeseen 
demands on his income which may occur during the 25 years 
of the first period. But if a private person requires these 14,800 
cubic metres, and wishes, nevertheless, to place in reserve a 
portion of the annual yield ; if a commune sets them apart for a 
work of public utility, and yet wishes to have a fourth of its 
forests in reserve, and only to distribute three-quarters of the 
normal forest yield, amongst the inhabitants, it will be necessary 
to distinguish between ordinary fellings^ fellings in the retcrvCy 
and extraordinary fellings. Wo shall malio tho following note 
in the remark column of the table of fellings : — 

If it be a communal forest with one-fourth in reserve 

Cabie 

metres. 


Total volume to be felled, • • •• • . • • 

1. Ordinary fellings (1,080 
ihnedis- per annum), •• •• 27,000 

tributed, 2. Fellings in the reserve, • • 9,000 
(S. Extraordinary fellings, ••14,800 


50,800 

1.50,800 
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If it be a State forest— 

Total Yolame to be felled, • • • • • • 50,800 

1. Ordinary fellings (1,440 J 

cubic metres per annum), 86,000 1 

2. Fellings in the reserve (the > 50,800 

annual increment of growth), I ^ 

3. Extraordinary fellings, .. 14,800 ) 

Record of the worUng-scheme . — In this case the record of the 
working-scheme will be kept in the manner wo have pointed 
out, its form can be adapted to all cases. It will suffice to add 
an extra column for the fellings made in the extraordinary vol- 
ume, and it will be clearer, if we write ordinary fellings in black 
ink, fellings in the reserve in red ink, and extraordinary fellings 
in blue ink. 

This record has special importance in communal forests ; how 
are we to reject the incessant demands of a commune, if we can- 
not show, by carefully kept records, in what position its reserve 
and other resources may be at any time ? Is not the working- 
scheme the contract for the management of the forest settled 
between the proprietor and the public department entrusted 
with its execution ? A contract, tne fulfilment of which can bo 
demanded from the Civil Courts, and should we, in cases of dis- 
pute, expose ourselves to appear before the Court without proper 
evidence ? 

2'nd Example, — A rather complicated case is that of the forest 

of H which, with an area of 1,250 acres, is stocked 

with pure silver fir, very regular, and of a uniform age of 
180 years. 

If for instance in such a case the whole standing crop were to 
be felled in a transitory rotation of 20 or 30 years, we should at 
the end of this time have the forest stocked with timber from 
one to 30 years old, and the public would be deprived of large 
timber for a long period, at the end of which the same situation 
would recur. We should also during the transitory rotation be 
liable to the disadvantages of a forced sale of valuable produce, 
felled in excess of the local demand. 

The following plan might be followed — we might divide the 
forest into six periodic blocks, corresponding to periods of 30 
years each, the first being regenerated in the first period, pre- 
aratory fellings being made in the second, and selection fellings 
y area and with a five year’s rotation, being introduced into the 
third, fourth, fifth and sixth periodic blocks. This scheme, which- 
is far from being perfect, since it introduces a method of culture 
which has been objected to by many authors, has at any rate the 
advantage of retaining the cover complete throughout the forest, 
of distributing a large proportion of the volume of the standing 
crop during the whole rotation, and of fulfilling the principd 
object of every working-scheme, which is to prepare a complete 
and regular standing crop for the second rotation. 


thus dis- 
tributed. 
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A LETTER FROM MADRAS, (No. II.) 

The Casuarina plantations of the Madras beach may, as I said 
in my last letter, compare with the Pinus maritima forests of the 
Landes of Gascony, and the similar plantations on some points of 
the eastern coast of Scotland. Northwards and southwards 
of the town, as far as Ennore in the one direction, and almost to 
the Palar river in the other, lies a narrow belt of sandy waste, 
formed by blown sand from the shore, rising into small dune- 
like hillocks in places, and backed as in the Landes W a 
marshy belt through which runs the Buckingham Canal. For- 
merly a hot sandy waste, this tract now presents to the sea an 
almost unbroken front of Casuarina Forest — all the result of the 
intervention of private enterprise to take advantage of the 
profits to be drawn from the rather deficient fuel supply of the 
town of Madras. That fuel supply is not, like that of Calcutta 
is, supplemented by coal and coke from neighbouring coal-fields, 
for Madras has no coal-fields and a bad harbour, and is depend- 
ant on the local supply. To a large extent the local supply is 
met by the Forest Department, wh^o work the valuable Strihari- 
kota jungles which occupy the narrow belt between the Pulicat 
lake and the sea, and who sell considerable quantities from the 
forests of North Arcot, Chingloput and Cuddapah, much of 
which comes in by train. Trees from village topes and orchards 
and the dead leaves and sheaths of the Cocoanut, Palmyra and 
wild Date supplement this, but the chief supplement is that 
obtained from the valuable Casuarina plantations, which are the 
property of European and Native speculators. It will be need- 
less for me to go into the details of the Madras fuel supply and 
its statistics, for that is already done in Mr. Brandis’ report, but 
it was lucky for me that 1 was able to accompany Mr. Brandis 
to the plantations and see the system of planting and working, 
which is so interesting a feature, and so strong an evidence of 
what can be done to reclaim the sandy wastes of the Madras coast. 
The Madras sands look dry on the surface, and ns if only sea 
water could bo found by digging, but this is not Ihe case, and 
only a few feet down good fresh water is readily found, so that 
plantations can be abundantly supplied from small rough wells 
dug at intervals in the sand. I never saw anywhere else the 
system of planting employed, so I may as well describe it. The 
seedlings are small slips about 9 inches high, either raised in 
small nurseries on the plantation, or purchased from villager ", who 
make a business of rearing them for sale. The planting season 
is in the months of October to January, and the work is done 
by two persons, a man and a woman. The woman brings a 
large earthen pot full of water, and the jnan digs a hole about 
18 inches deep and the same in diameter. He then takes a 
seedling and puts it in the hole with the roots well perpendicular, 
and at the same moment the woman begins to pour water. The 
man then with both hands mixes up round the roots of the plant 

2 i 
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die ■water and sand, until it is completely embedded in a wet 
coating of mud. One more pot of water poured in above and 
the planting is done, but the watering is kept up regularly, 
twice a day for about three months, till the leaves lose their 
yellowish look, and then once a day for about a year. After 
that an occasional watering every two or. three days for another 
year ensures success. 

The Casnarina has a curious habit of sending out long run« 
ning shoots close to the ground, which the owners usually 
carefully cut away. I must say I hardly think this is a proper 
thing to do, for if left they are valuable aids to binding the soil, 
and after the parent is cut they at once proceed to send up strong 
shoots. Another practice which I somewhat disapproved is that of 
lopping all the lower branches. I do not call it ‘ pruning,* for 
it is merely roughly done with a billhook, and the loppings are 
sold. The re'?nlt is to diminish the shade, nowhere very heavy 
under the light cover of the branchlets which do duty as leaves 
for the Casuarina, and to cause the soil to dry more at the sur- 
face than it need do. But it is unfair to condemn a practice too 
early, and the opinions of the European Planters are in favour 
both of the lopping and the cutting away of suckers. The Ca- 
suarina reproduces by coppice, but not always very well. It also 
sometimes sows itself naturally, and I am inclined to think it would 
do so more frequently if the ground were kept moister by the 
stoppage of the above noted practices, and of the disastrous one 
of allowing villagers to remove the dead fallen needles from the 
ground and prevent their helping to form a better surface soil. 
The usual system of reproduction is to cut clean, dig out the 
roots and replant, and possibly this is the best in the end. 

The Casuarina plantations are usually cut at the age of 7 to 8 
years, and roughly speaking it may be said that good plantations 
at 8 years’ old give about 50 tons of wood per acre, valued on 
the spot at Rs. 7 per ton, so that the yield is about Rs. 350 per 
acre. The average cost per acre for the whole 8 years* period is 
Rs. 100, so that as long as the price of fuel in Madras is as high as 
at present, the planting of Casuarina is a profitable speculation. 

There is very little undergrowth in a Casuarina plantation, 
though the pretty Gmelifia asiatica is sometimes seen, as well 
as a few bushes of Canthium, Randia and Celastrus, On the 
sea coast may be seen several of the very interesting sand-bind- 
ing plants described formerly by Dr. Cleghorn. The most 
common and most valuable is the pretty ^ore convolvulus, 
Ipomcea Pes^caproe, Spinifex equarrosusy a wiry grass with 
hedge-hog-like heads of spiny seeds is also common, and the 
pretty pink flowers of Hydrophylax maritima stud the ground 
between. Have any of your readers ever seen the ball of the 
Spinifex carried along the sands by the wind ? It looks for all the 
world like a hedge-hog, who is out for a *spree, and thinks that 
a sail would do him good, and so it sails dong the sands at a 
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great pace, ready to stop and deposit its seeds to form bushes of 
future Smnifex at some new point on the coast, where a small 
ridge or hollow is ready to stop its course. 

Behind the Casuarinas are often found stretches of scrub 
jungle, chiefly of thorny plants of the kind called ^ semi-ever- 
green scrub,’ and bushes of prickly pear and wild date. But a 
few trees are found, such as the Cashew nut and neem, which 
latter is almost everywhere in Madras called ‘ Margosa.* 

Away from the coast behind St. Thomas’ Mount are the low 
hills of Palaveram and VandaMr, which are also covered with a 
similar vegetation, chiefly of thorny plants, but also containing 
some kinds of thornless tree capable of growing into forest. 
These scrub jungles form a grand hunting ground for the 
Botanist, provided he does not mind pricking his fingers occa- 
sionally. I had seen a similar vegetation on the Orissa Hills 
round the Chilka lake, so it may be presumed that it is one 
peculiar to the Eastern Ghats, and especially to those parts of 
them or detached portions which come down near to the sea. 

It is well to mention before I close my second letter, and take 
up my third, in which I hope to give some account of the Red 
Sanders Forests, that the Casuarina planters are now looking out 
for lands on which to grow the Divi-Divi, the last new tree v^ich 
is occupying the minds of Madras enterprising speculators. It 
is much to be hoped that it will succeed, although we have 
already two good wild products fit for and largely used for 
tanning, the Myrabolani nuts ( Terminalia Chehula) and the bark 
of the Tangedu (^Cassia auriculata), of which also I may perhaps 
have something to say in my next letter. 

A. V. 

NOTE ON A RECENT CASE REGARDING DRIFT 

TIMBER.* 

A CASE of some interest has recently been under appeal to the 
Chief Court of the Punjab, connected with the law relating to 
drift timber. The facts (which are not stated clearly in any one 
of the judgments) are as follows : — (It may be premised that a 
Native Magistrate first convicted — his judgment is not material : 
the Sessions Judge at Lahore, reversed the conviction, and an 
appeal was further made on behalf of the Crown against the 
acquittal to the Chief Court, who upheld the Sessions Judge’s 
order). The Chenab river is one of those on which deodar timber 
is floated both in log and in sawn scantling. It often happens 
that either scantling escape control, or that rafts are broken by 
accident, and the component parts of them get scattered and sent 
adrift. As the river subsides these pieces, — logs, beams and espe- 
cially sleepers, — get stranded on the banks, where of course they 

* Chief Coort, Panjib, Criminal Appeal, Na 250 of 1882, JEeipreM V. JidAi 
Aicin and othen (8th Augast, 1882). 
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Are ^sjpecially liable to be cut up, removed, or concealed in the 
Band and grass, and ultimately stolen. A Forest officer visiting 
a village which has a river frontage on which such drift sleepers 
are frequently deposited, found a large shed or out-house, 
belonging to the accused person, the roof of which was made of 
deodar rafters, which he showed consisted of river-borne and 
water-^wom sleepers. In some cases the sleepers had just been cut 
in two, so that on removing them and placing them side by side 
on the ground, the two pieces fitted and together formed one sleep- 
er cut down the middle. No actual mark or device indicating 
ownership was found on any of the pieces. The accused was arrested 
and was not charged under Indian Penal Code, Section 403, (mis- 
appropriation,) hut under one of the rules made under Section 51 
of the Act, which runs to the following effect : — (3). ‘‘No person 
shall without such permission \i, e., permission to collect and 
“ dispose of drift timber) cut up, remove, conceal, burn, mark, 
“ or efface or alter any mark or marks on, or sell or otherwise 
dispose of ^uch timber.” ‘Such timber’ means timber described 
in the rules (viz., in No. 1) as timber which has, by accident, 
to the raft<, or from not originally having been caught and 
formed into a raft, gone adrift without control. 

It is obvious that drift has been beyond specially defined in the 
Act, the term “ drift timber” has its ordinary moaning (which is 
not at all obscure or doubtful) by that of timoer w^hich nas floated 
away and got stuck or stranded out of the control of any person 
in charge of it. 

The decision of the Magistrate was not clear, and there is no 
occasion to allude to that. The defence was practically made and 
re-argued in appeal before the Sessions Judge. The prisoner 
did not deny the possession of the pieces, nor the ownership of 
the premises, nor did he plead in so many words ^ — “ this is not 
drift timber within the meaning of the rule — therefore I have 
broken no rule, in cutting it up or removing it.” He merely 

E leaded that he could account for the timber and prove that he 
ought it. So far all is clear. In the apj)eal to the Sessions 
Court the learned advocate who conducted the appeal, tendered 
accounts, &c., to show that the accused (appellant) had duly bought 
logsj and had sawn them up, into pieces with which he hod roofed 
bis house. 

The Sessions Judge expressed himself unable to see how the 
defence touched the charge. No technical skill was necessary 
to distinguish brown, stained, round edged, abraded, water-born 
sleepers, (that had been sawn in the forest, and had suffered long 
steeping, rubbing, wearing and exposure in the river course 
of some 400 miles to the plains,) from rough-grained, sharp- 
edged pieces sawn in the plains out of water-borne logs. 
The charge was that the accused had water-worn sleepers, the 
defence showed that he had power to account for locally sawn 
pieces ; it was as of being charged with possession of spoons, he 
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aocoTinted for his possession of forks. The Sessions Judge then 
decided that though this defence was of no efiPect, still the man 
was entitled to be acquitted^ because it was not shown by tho 
prosecution that these water-worn sleepers found in the" roof, 
were actually drift timber within the meaning of the rule. 

There was much suspicion no doubt, and in any case, the 
difficulty of proof would be great, but a prosecutor cannot get 
off the duty that it is for him to prove his case, merely because 
proof is naturally difficult. 

It was no doubt true that many really drift sleepers did 
often land on the sandy shore. It was well-known that villagers, 
generally, did remove them, it was also very possible that the 
sleepers were in fact such sleepers stranded, and surrepti- 
tiously removed. Moreover, it would not have paid^ to roof such 
a building with deodar pieces, if those pieces had been paid for 
at the ordinary price of such timber. 

More than that the prosecution could not make out. And on 
the other hand it was equally possible that the sleepers were not 
drifts but had been bought at cheap rates from Kashmir dealers. 

The Government officers urged (1), That the prisoner had 
not denied that the timber was drift, but had tried to account 
for his possession and failed ; (2), The above facts constituted 
sufficient proof of the timber being drift. 

The Judge held, that when a defence lay clear on the face 
of the proceedings, even if the prisoner through ignorance (and 
Counsel would be little help to him in such a matter; did not 
|)ut his defence quite clearly ; still he was entitled in common 
justice to get off*, if looking at the whole case, the prosecution 
had not established what under ordinary rules of law they were 
bound to prove. In appeal to the Chief Court it was said that 
the Judge had made for the prisoner a defence which he had 
not made for himself. The (Jhief Court found it unnecessary spe- 
cifically to decide whether a Judge was justified in making a 
defence for a prisoner which he had not made for himself. It 
is submitted, therefore, that the question in this form is not 
capable of abstract settlement. There may be cases where the 
Judge would not be justified, and there may be cases where he 
would : in the present instance, the necessity of the prosecution 
proving affirmatively that the timber was drifts was a legal one 
patent on the proceedings, without it, even if the prisioner had 
merely pleaded not guilty, and set up no theory in defence at all, 
he would had been entitled to an acquittal. 

You cannot go into a man’s house and say, ‘ here is an article ; 
I cannot positively say it is mine, nor can I positively say that I 
have been robbed of a number of similar articles of which this 
is certainly one ; but it is very like other articles of which from 
time to time I am often robbed^ therefore I take you to the police 
station, and put jjrou to prove that this article is not mine,^ 

That is the principle here. The Forest officer could only say 
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ffenerally, that sleepers just like these, were often stranded on the 
^ore, and such would certainly be drift within the meaning of 
the rules ; and that such sleepers in general, were often surrep- 
titiously cut up and removed : further than that the case could 
not be proved. 

Now, if there was no possibility of getting sleepers except 
drift sleepers, then this fact would have made the above facts 
into a very strong case : but on the Chenab there are very 
great possibilities of getting such sleepers otherwise. Dozens 
of Kashmir dealers and Agents bring down their sleepers : and 
as these merchants are frequently in debt to the Maharaja of 
Jamu, that potentate often seizes their timber and sells it all 
over the place, wherever it may he, for a mere song. So that it 
was highly possible, that these sleepers were not drift, but had 
been bought from the Kashmir dealers, perhaps under not very 
creditable circumstances : but still they would not in that case, 
be drift, nor could their removal be an offence against the law 
in question. 

It was not right then at all, to put the prisoner on his defence : 
there was no legal presumption to start with that the timber was 
drift ; this should have been proved to start with, and it was 
not so proved. 

The acquitted has been upheld in the Chief Court, though 
there is an important confusion in the Court’s judgment about 
‘‘ river-borne ” timber which was very natural, until Forest 
law is thoroughly understood by the Government Pleaders who 
conduct cases before the Court, so that they can explain such 
things. All deodar is of course ‘‘ river-borne ” ( we may leave 
out the local exception of deodar beams brought by the cart-road 
to Umballa), but the difference between a river-borne 
as above described, and a sleeper cat (in the plains) out of a 
river-borne log, is so obvious to the eye, that the absurdity of the 
defence trying to prove the latter, in defence of a charge of 
having the former, is what gave rise to all the doubt in the case. 

The accused nowhere stated that they had bought water- 
borne sleepers,* with their peculiar color and appearance, but 
that they liad bought logs and cut them up in situ, which is quite 
another thing. 

Otherwise the Court completely upholds the ruling, that the 
prosecution must first prove that the timber was “ drift,” and 
that it was removed after the rules came into force. 

Section 45 of the Act raises the presumption that all drift 
timber is Government property, but it raises no presumption that 
any particular timber is drift. 

•Thus Mr. Justice Barkley says, — “The timber, though riw^r-Aorne, ft 
which the accused themselves appear never to have denied, as they admitted that 
the greater part of it had been cut out of thetiriB (sleepers), which they alleged 
they had purchased.** This is not quite correct, they only said they had cut them 
out of river-borne logs, {all logs being river-bomc,) which is quite a different thing 
from cutting up rsater-wom sleepers. 
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There is no evidence, said Mr. Justice GiRmie, to show that the 
particular timber from which these rafters had been made, wue timber 
what had passed the last catching place, without being brought under 
control, or that it had broken loose, * * * ♦ and become 
stranded. It appears just as probable prmd Jacie that this river- 
borne timber was stolen from rafts, or otherwise, or was purchased by 
the accused. 

It will be no doubt a difficult task in future for Forest officers 
to protect drift timbers ■which is lying on the banks, &c., of 
rivers declared under the Act. They will virtually have to prove 
that in certain places drift timber was seen lying, by the guards, 
and that the timber so noted has been removed. If that is done, 
then, there can be little doubt that a person found in the vicinity 
with timber clearly identifiable as timber just like that depo- 
sited by the river, and since removed by human agency, would 
be justly taken up, and called to account for how he got the 
timber : it would then be no defence to show that the accused 
bought river-borne logs (all logs being such) and sawed them up, 
since a sleeper, sawn up from a log, could never be mistaken 
for a sleeper, discolored and abraded by a long water passage* 

In the course of the judgment, the Chief Court incidentally 
remarked that Section 45 making “ drift timber” primd facie Gov- 
ernment property, extended only to the purposes of Chapter IX. 
of the Act ; and it was suggested that a charge under the Indian 
Penal Code, Section 403, for criminal misappropriation of un- 
marked timber (i. of timber not actually Government’s or 
the prosecutor’s own ) would not lie. 

It is respectfully submitted that this view is incorrect : we shall 
not however discuss the point here ; it was not ruled^ and is a 
mere remark in the course of the judgment, as the point was 
not directly in issue ; it is therefore open to have the matter 
considered and argued on any future occasion when it does 
directly come up. It would be then, we think, easy to show 
that Section 45 was enacted, not at all for the purpose of making 
a few rupees for Government in case the timber was not ulti- 
mately claimed, hut with intent to give Government the right ta 
jn'otect^ and take action in favor of all timber lying or floating 
adrift and out of control, and which private persons have no 
power (in the nature of things) to protect for themselves. Indeed, 
if private persons did, without restriction, try to protect it, the 
risk of theft would be greater than ever. Now one of the first 
powers necessary to protect timber so placed under Govern- 
ment control, is to he able to punish persona who steal or mis- 
appropriate it. If any one could be proved to have directly 
misappropriated drift timber which was stranded and noted aa 
Buch in a given spot : he could most certainly bo convicted 
under Section 403, Indian Penal Code. 

THE NECESSITIES FOK JUMING. 

It is now many years since Government seeing the waste of 
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forest caused by juming, endearoured to put a stop to the 
practice by pointing out to its officers, the desirability of put* 
ting some sort of pressure on those who pursued this waste* 
fill and vagrant custom ” as it was called. 

Near Darjiling, Sir Ashley Eden had hopes of producing 
some effect, by summoning the chiefs of those communities tb^t 
jumed, and having its desire explained to them. 

In vain the chiefs urged the impossibility of confining their 
people to one plot of ground, but seeing Government determined 
ih^ promiseu to do all they could. 

Some two years after, it was officially recognized that 
custom was not in the slightest degree abated. The people 
jumed as before, regardless of the orders. On looking into the 
matter it is noteworthy that the custom is extremely old, and 
evidently preceded the Aryan irruption into India by which 
the plough was introduced, and that juming despite a few eic* 
ceptions is in India a race character of the great non-aryan 
group. It appears pretty clear that in pre-aryan times the 
country was covered by a huge tropical forest, jumed every* 
where by the indigenous races called by the Aryans demons. 

Thus the custom is actually older than the languages and 
physique we now see among the non-aryan hill tribes, who have 
oeen driven from the plains, and have since largely differentiated. 

Neither the plough nor the hoe are non-aryan implements, and 
were they abolished, juming is the only alternative. Human cus- 
toms are often unaccountably persistent, even after the causes 
are removed, but to understand juming, let us examine it where 
the custom still a necessity, and where indeed it is a far more 
laborious system of cultivation than by plough or hoe. Taking 
the Noga* hills, as a good example, we generally see tribes, 
villages, or communities, owning and cropping in rotation an 
area from six to ten times that needed for a year’s crop. 

The hills around are seen in various stages of forest growth, 
or grass, where crops have been last taken off. It is also found 
on enquiry that each family has its land carefully marked out 

stones, ridges or gullies, on each of some six or eight different 
Sites, on the hill slopes around, and that are jumed in rotation. 

This year’s jume may be due east, last year west, and the 
year before to the south, and so on, a new site being cleared 
each year, and at first put under root crops, &c., called “ No erra,’* 


Kote.— Since writing the aboTC, I see at page 94, Proceedings of the Itoyol 
Geographical Society — 

“ The Tunbunwbas of Uomeo live a peaceful rural life, and have no veiy pnrtl« 
eolar points of interest about them, it is their costom to move from one place to 
another on the banks of the river, building a very slight house, clearing the gronnd, 
and planting in an idle sort of way, Paddy, Bananas. Indian Com, Sweet Potatoes, 
tod the like. Grass sooner or later makes its appearance, very slight attempts 
ere made to keep it down. After a time (generally abont 3 years from clearing) 
it has gained the upper band, and the iimsy hooso abont this tima wiuQly ool* 
lapses^ and move is made for a fresh location ” 

• Ttift none is KogAj from |7ok| and not hlaga. 
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the second year under grain, and called “ Heram erra,” after 
which, as a rule, it is thrown up. The various sites are usually, 
though not invariably, taken in rotation, and when the forest 
growth is say eight or ten years old. On selection, the men 
and boys go to it and look up their boundaries, cutting or mark- 
ing them, and at first clear all the undergrowth. 

When this is done they fell the trees, leaving and lopping a 
few where they desire to train their pdn, alus^ &c., and cut the 
rest up so as to lie close, and thus burn thoroughly. After six 
weeks or so, and when sufficiently dried, it is all fired, giving rise 
to the huge vertical or columnar clouds with a spreading top so 
often seen in the hills in spring. 

Men, boys and women then collect the stems, branches, &c., 
and burn round the stems of any large trees that it may be 
desirable to kill, or form of the sticks and logs an effectual 
abbatis to keep out animals. 

In this newly cleared land they plant yams, alus, cotton, pdn, 
kuchus, chillies, &c., and it is the “No erra.” Last year’s 
clearing is also cleared over by the dao, tne creeper grass and 
plants cut down, and fired when dry, and in this they dibble 
the hill paddy, it is the “ Heram erra.” 

As the season advances both sites must be weeded as grass 
springs up, and as may be supposed the rice gives some trouble, 
being so like grass, a little loop of bamboo, or an iron hoe the 
size of a table spoon is used in weeding. 

The hill paddy is usually weeded three times, and on the hill 
sides may be seen, here a long line of women and girls, on an- 
other slope the men and boys, 10, 20 or 30 in a line, and the 
work is communistic. Thus one plot of ground gives, the first 
year, root crops, &c., the second year, hill rice, and is seldom 
planted the third year, as grasses come up so thickly, especially 
lilii {^Imperata cylindrica)^ that rooting and growing under- 
ground defies entirely their limited agricultural implement, 
the dao. 

In the fourth year, the site is generally dense lilii, through 
which one can only get by paths or on an elephant, here and 
there tree plants are up, also the larger grasses, as nol, kagra, 
megella, (Saccharum spontanum,) rising to 20 and 25 feet, 
(megella has measured 33,) creepers also appear, and some 
creeping grasses that rise over the lilii. 

In the fifth year tree plants predominate, as there are no jungle 
fires known in these hills, and at last all trace of the illd has 
disappeared by the seventh or eighth year, and the site is ready 
again. 

Fire does not kill lUii, water and shade are the means most 
effectual, and hoeing, as a rule, on such slopes is worse than the 
di^se, and the sou at times too stony. The roots or rather 
rhizome is often a foot deep. 


2b 
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The grasses of Eastern Bengal and Assam are about 170 kinds, 
and may be roughly grouped by their modes of propagation. 

Forest grasses, the seeds of which are at a height to touch 
animals passing, and having spines, hooks, or gum as modes of 
attachment (when ripe). 

Those of the open uncultivated plains, where the wind trans- 
ports them, the minute seed being on a high kalm, and covered 
by down. 

Again, seeds of grasses, that are like grain, and are transport- 
ed by hird<(, others with light husks by water. Ulii has a mi- 
nute seed on a kalm and fine down attached, which enables it to 
travel long distance^, and when once rooted, another and unique 
mode of proi)agati 0 n at once comes into play, by its rapidly 
spreading vnderground, among stones and roots, or even to a 
depth of a foot and 18 inches in clay. It is this peculiarity 
of a grass, the seeds of which fill the air in myriads and travel 
immense distances, that lies at the root of the necessity for jum- 
ing, among most hill tribes to the south and east of Assam, and 
aho the noith, where Neither hoeing nor ploughing is possible. 

Hill soils are proverbially rich, and exhausted soil is certainly 
not the cause, as we haie eases in the adjoining plains where 
rice has been cropped for 200 years without intermi'-sion, or 
manure. The cure for juming is to introduce some other crop, 
liko potatoes and ])lantains, where a much smaller area will 
6U]>p()rt tlio same people, where the labour of cultivation can be 
conc^mtfat(d. 

It is highly probable that juming survives in places where 
there is Ic'-s need for it than formerly. But to suppress it by 
law, as a “ barbarous system,” would entail the necessity of our 
supporting all the hill people around Assam. 

There is generally a good cause for everything, the above is 
one cause for the necessity of juming. 

S. E. Peal. 

ENCOURAGEMENT BY GOVERNMENT OF PRIVATE 
EFFORTS BY ZAMINDARS IN TREE-PLANTING IN 
HOSHIARPUR DISTRICT. 

Captain Montgomery's recommendation, that zamindars should 
be encouraged to plant on the edges of Chohs or sandy torrents 1 
entirely agree with. Plantations in such situations would have 
the best effect, and an effort in this direction is the proper and 
necessary complement to Meboisement operations in the hills now 
under consideration. The useful action of plantations in stopping 
the encroachment of “Chohs ” cannot be doubted : and it is a for- 
tunate provision of nature that the “shisham'' tree grows 
particularly well in the sandy soils of this district, and a planta- 
tion will spring up in most uc favourable-looking tracts in or 
near the beds of “ Chohs.'' ^ 
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The value of a belt of trees or plantation in stopping sand drifts, 
or urdr ret as it is now generally termed, is obvious. 

I think Captain Montgomery's proposal as to terms is appro- 
priate: but I would be inclined to limit the concession to the 
term of settlement, when the plantation is formed on land actually 
assessed to revenue. 

1 think also that Captain Montgomery's proposal to except 
fruit trees is proper : and I also agree that the rules should not 
have retrospective effect. I understand that Captain Montgom- 
ery proposes that when the land is unassessed, a remission of 
revenue on an area equal to half of that of the plantation 
should be allowed. 1 think this will be all that is needed. The 
plantations should be subject to supervision by the District 
Officer, who should have the power of cancelling the grant when 
the plantation was not properly looked after when young, when 
the trees were cut down too soon, or too many at once, or when 
trees cut down were not replaced by fresh saplings. And the 
grant should not be made till the District officer is satisfied that 
the trees are not only on the ground, but in a fair way of doing 
well, and growing up into a plantation. This would ordinaril}’^ 
be in the second or third year after the trees were planted or 
sown. 

But there is another direction in which I think that village 
plantations should be encouraged, and much might be done by 
judicious encouragement at Settlement. 

Captain Montgomery's proposal is specially aimed at defend- 
ing village lands against Choh action, and this is doubtless the 
direction in which Government has most to gain from village 
arboriculture. But 1 also think that village groves and planta- 
tions on a large scale might be beneficially encouraged without 
special regard to their utility as defences agaii:\)st the torrents. 
There are in this District, in the plains as well as in the hills, 
villages of enormous area, containing ehamilat lands, generally 
no doubt of an inferior description of soil, but quite suitable 
for tree planting, and capable of bearing most valuable plan- 
tations of sbisham and other trees; such as her, kikar, dhdk 
or pal4s {Buiea frondosa), barb (Ficus indica) and others. 
There can be no doubt that many villages have tracts of land in 
excess of their grazing requirements, and that even if plantations 
prevented the growth of grass, they might have a much more 
remunerative product in trees. The grass on many of these 
shamilat lands is of exceedingly poor quality, such as it would 
hardly be a loss to abandon. But 1 believe that the growth of 
trees on many lands, if they were not planted so as to be crowded 
together, would not only not destroy, but improve, the grazing, 
and thus Becui;o a double benefit to the village. It is quite 
unnecessary here to say anything about the value of trees to the 
villager in particular, or of large areas of plantation to the coun- 
try in general. Villagers are now beginning, as mentioned by 
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Captain Montgomeiy^ to appreciate the benefits to them selves of 
tree planting, and many plantations of trees other than frnit trees 
are to be found throughout the district. But they want I think 
two helps. They need to learn, and have it constantly impressed 
on them that trees will not grow properly unless the area in which 
they are planted is thoroughly fenced in, and for the first five or 
aix years kept free of cattle and goats. Secondly, and hero it is 
where I think a grand opportunity presents itself during Settle- 
ment, they need to he encouraged to combine as proprietors to rear 
communal plantations. I believe that they know their own inter- 
est quite sufficiently to be willing and even eager to enter into a 
scheme of the kind if the Settlement Officer will be so kind as to 
show them the way. What they sadly lack is capacity for eor^ 
porate action. This capacity, I conceive, could be developed and 
stimulated by a very little aid on the part of the Settlement 
Officer; and when the administration paper is drawn up, an ex- 
cellent opportunity presents itself. They would, I am convinced, 
in many cases be most willing to set about making common 
plantations if, first, they were only shown the right way to set 
about it, and secondly, were assured and became convinced that 
Government had no wish to interfere with their rights in the 
land or trees to be raised on them. 

What I should propose is, that when there is any large area of 
common land, the proprietors should be encouraged to enter 
conditions in the administration paper relative to 

Fencing, 

Planting or sowing. 

Tending, 

Protecting, 

And in due time grazing in, and 
cutting wood in. 

The rules need not be long, and might be very simple. 
Under present circumstances any proprietor, who was progressive 
enough and sufficiently public-spirited to propose making a 
common plantation, would encounter a hundred difficulties in 
the apathy of some and the jealousy of others of his fellows. But 
if rules on these points were drawn up in council under the su- 
pervision and at the instance of an official of influence, the ice 
would be broken, and official sanction would afford the neoeasar^ 
stimulus in a direction to which they would feel that all their 
own interests tended. 

Camp Bah Jtta,\ W. CoLOSTBSAll. 

March 1st, 1881. } 

MANUAL OF JURISPEUDENCE FOR FOREST 
OFFICERS. 

We have recei?ed, together with the hook itself; a copy of an 


a communal plantation or 
plantations. 
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order of Government, regarding the publication of the new 
Manual of Jurieprudenoe, from which we quote the following 
In paragraph 9 of the Circular Resolution of the Home Depart- 
ment, No. 17F., dated the 20th November, 1882, it was said that the 
condition enforcing qualification in the elements of Law, before pro- 
motion to the 1st grade of Assistant Conservator of Forests, would 
be held in abeyance for a corresponding period beyond the 1st April, 
1884 if the Manual of Jurisprudence should not be ready by the 
Ist April, 1883. His Excellency the Governor- General in Council 
now directs that Rule IV., third clause,. of the revised rules regard- 
ing the appointment, promotion, <&c., of Officers of the Forest 
Department, appended to Circular Resolution No. 17F. of the 20th 
November, 1 882, shall come into full operation with effect from the 
Ist June, 1884. 

“ In conducting the examinations prescribed under the rules, Forest 
Officers should be called upon to answer questions referring to the 
following parts of the Manuals - 

(a). Land Revenue Systems , — Book I (Introductory), and the 
chapters which refer to the system of the province in 
which the Officer is serving. 

{h). Forest Law , — Parts I. to IV. The study of Part V., 
The Civil Law as related to Forest Administration,” 
should be urged upon Forest Officers, but it is not con- 
sidered desirable at present to extend the prescribed 
examination to this Part, 

The Government of India have already acknowledged the great 
obligation under which they lie to Mr. Baden-Powell for the prepara- 
tion of the Manual of the Land Revenue Systems. His Excellency 
the Governor General in Council has great pleasure in thanking Mr. 
Baden-Powell again for the “Manual of Jurisprudence for Forest 
Officers.” The preparation of this work, which is the first of its kind 
in the English language, was a task of peculiar difficnlty, involving 
as it did the study of a large number of Continental authorities, and 
the adaptation of the principles and theories laid down by them to the 
circumstances of Biitish India. All these difficulties have been suc- 
cessfully overcome by Mr. Baden-Powell, who may be congratulated 
on the excellence of the work he has produced.” 


INUNDATIONS OP THE RHINE IN NOVEMBER AND 
DECEMBER 1882. 

disastrous inundations of the Rhine, in the be^ning of 
the present winter, have by some been ascribed to the denudation 
of the mountain ranges, in which the tributaries of that river 
teke their rise. It is perhaps premature at present to form any 
final opinion, but it may interest the readers of the “ Forester ” 
^ learn what has been written on the subject by a distingmshed 
Engineer, Max Honsell,* Oberbaurath at Karlsruhe in Baden. 


* Max Honsell, dia Hochwaiser— ’Kataitrophoii am Bhein, CoDtralblatt 
"auTerwoltang, BwUa, 1888. 


der 
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The result of his enquiries, in which I am disposed to agree^ 
is that these inundations can in no way be attributed to denuda- 
tion. Throughout Middle Europe 1882 was a most remarkabljr 
exceptional year. Low water everywhere from January untu 
June, and heavy floods during the remainder of the year. Very 
little snow fell on the Alps and on the other mountains in the 
catchment area of the river during winter and spring ; nor 
were any floods caused by the annual melting of the snow in 
spring and early summer. There were the usual summer rains, 
but the first heavy downpour came about the middle of Sep- 
tember, causing most disastrous floods, chiefly in the rivers 
which drain the southern slopes of the Alps, in Northern Italy, 
and the valleys of Tyrol and Karinthia. There was also a great 
flood in the Upper Rhine, which, however, subsided quickly, and 
did not extend to the lower part of its course. In October and 
November the rains became heavier, not however this time in 
the Alps, but in the mountain ranges of Germany, in which the 
lower tributaries take their rise. Quite extraordinary were the 
floods in the Neckar, Main, Nahe, Lahn and the Moselle. The 
flood wave of the four last named streams reached the main 
river about the same time, and thus caused a rise between Cob- 
lenz and the frontier of Holland, higher than any recorded 
during the present century. These floods took place in the last 
week of November, and did extensive and very great damage. 

After this first catastrophe there were heavy falls of snow on 
the hills ; the floods subsided a little, but still the level of the 
rivers remained high, and when after Christmas a sudden change 
took place, and when under the influence of violent storms from 
the south the temperature rose, and heavy rain fell, the snows 
molted rapidly, and a second inundation took place, which, like 
the first, was chiefly due to the circumstance that unusually 
high freshes in several tributaries reached the main river about 
the same time. On this occasion the water which caused the 
floods came mainly from the Jura and others of the lower hills 
of Switzerland, from the Vosges and the Black Forest, and from 
the mountains north of these which are situated on both sides of 
the river. While in November the inundations did most damage 
between Mayence and Ruhrort, the catastrophe of December 
was most disastrous in the upper portion of its course, between 
the borders of Switzerland and Bingen. 

In November largo portions of the towns of Frankfort, Ma^y- 
ence, Coblenz, Cologne and Diisdeldorf were submerged, while 
some, like Neuwied, were entirely under water. All along the 
river the railways were interrupted, and there was not a single 
Kne^ between Basel and Holland which escaped serious damage 
during the two last months of 1882. In December the ground 
was frozen under the snow, but both in November and Decem- 
ber it was saturated with water, when the heavy floods occurred. 
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It has been maintained by public -writers that^ these extraor- 
dinary floods had been caused or aggravated by the works con- 
structed for regulating the course of the river, and by changes hn 
the surface of the catchment area, particularly by denudation of 
the mountains. And in support of this view it has been urged 
that during 1882 the river in many places had risen higher than 
at any other time during the present century, and that in some 
cases it had attained a point higher than any hitherto recorded, 
with the sole exception 6f the great flood in winter 1784, when 
the Rhine was dammed up by masses of ice. On that occasion 
the river at Cologne stood 9^ feet (2*91 mdtres) above the high- 
est point reached in 1882. But it must be remembered that 
even on the Rhino accurate observations have in most places 
not been made since the beginning of the present century, and 
that only in the case of one station (Emmerich) they go back 
to 1770. 

It has also been maintained that formerly the inundations were 
more common in spring, at the melting of the snow, while of 
late years the most disastrous floods have occurred late in 
autumn. This, however, is a mistake ; on the contrary the 
floods of December, as well as those which occurred in winter 
when the river was full of ice, have always been dreaded as 
most disastrous. 

And lastly, it has been urged that during the last 10 years 
the floods have been more frequent than formerly. This is cor- 
rect, but it is due, not to any changes in the condition of the 
catchment areas, but to the heavier rainfall during that period, 

The author states the mean annual rainfall at Karlsruhe of 
three periods, of 13 years each, to have been as follows : — 

1843 to 1655, ... 835 m.m., or 32*57 inches. 

1856 „ 1868, ... 661 „ 25*78 „ 

1869 „ 1881, ... 1095 „ 43*11 „ 

In 1882 the fall was not less than 1450 m. m., or 57 inches, 
and of this large quantity nearly the whole fell during the last 
7 months of the year. 

This was in the plains, on the hills of the Schwarzwald the 
fall was even heavier. At Hockenschwand, on the southern 
Schwarzwald, at an elevation of 1012 mdtres (3,320 feet), the 
total fall of 1882 amounted to 2286 m.m. (88 inches), a quantity 
never previously recorded, and of this quantity 1932 m.m., or 
six-sevenths fell during the 7 months from June to December, 
not less than 176 m.m. on the four days from 23rd to 26th 
November, and 247 m.m. on the three days from 25th to 27th 
December. 

The rise of the river in 1882 corresponded closely with these 
extraordinary falls, and generally it may be said that ever since 
correct rainmll observations have been made, that is since 183^ 
the inundations of the Rhine have been found to correspond 
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cloflely to the rainfall, and the melting of the snows on the catch- 
ment area. During the dry period from 1856 to 1868 the river 
was ezoeedingly low, and the continuous low level of the water 
gave rise to many ingenious conjectures. By some it was as- 
cribed to the gradual deepening of the river bed through erosion, 
and by others the theory was started, that the water supply on 
the earth had diminished. The real cause was the scarcity of 
rain during that period. The low level of the river during tnose 
years has, however, tended to intensify the damage done hy the 
inundations during the period which followed. Fields and 
gardens were established on low ground, where formerly only 
meadows existed, houses and industrial establishments were built 
in localities exposed to inundations during exceptionally wet 
years, and in some cases towns were extended into places not 
safe against inundations. 

The extraordinary and disastrous floods of 1882 were due 
entirely to the exceptional climatic circumstances, and to the 
coincidence of the floods brought down by several of the principal 
tributaries of the Rhine, and it may be asserted with certainty 
that in this case the evil has in no way been intensified by forest 
clearings and by the denudation of the hills. 

Those districts, which comprise the catchment areas of the 
tributaries in which the floods were heaviest, are remarkably well 
wooded. These rivers drain the Schwarzwald, the Vosges, the 
Odenwald, Spessart and other hills of Franconia, the Hunsriick 
and other tracts, where the State forests are extensive and have 
been most efficiently managed for more than a century, where 
the communal forests of towns and village communities are also 
well managed, and where there are extensive private forests in 
excellent condition. Now and then it does happen that clear- 
ances are made by small proprietors, but such areas are of no 
importance, and there has certainly been no denudation on a 
large scale within the last 50 years in the catchment areas of 
these rivers. It has been maintained that such denudation has 
taken place in the Eifel, a large and partly bare mountainous 
tract between the Rhine and the Moselle, but the clearances re- 
ferred to are believed to have been made at the close of the last 
and at the commencement of the present century, and even 
granting that they were as extensive as they are supposed to 
nave been, they would not affect the case in point. On the con- 
trary, much has been done for planting up the hills of the Eifel 
durmg the last 50 years. 

In some portions of the Alps, near the head waters of the 
Rhine, denudation has until recently made great progress, but, 
as already explained, the inundations of 1882 were in no way 
caused by flocks in the alpine feeders of the Rhine. Under the 
operation of the new Swiss forest law, which came into force 
about 10 years ago, it may be expect^ that the alpine forests 
will now be well taken care of. 
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In the vast alluvial plain between Basel and Mannheim the 
Rhine used in former centuries to change its course in the same 
way as the Indus and other Indian rivers. All this has now 
been changed. Thanks to the extensive works undertaken 
during the present century, the river is now regulated, it flows 
in one well defined channel, and is useful for navigation. 

It has been stated, that these works had contributed to raise 
the height of the water ‘during the late inundations. It is not 
likely that this has been the case, but into this question I shall 
not enter. It is expected that the late inundations will be made 
the subject of a systematic enquiry, the results of which must bo 
awaited. There are always in each river two actions at work, 
that of erosion, which tends to deepen the channel, and that 
of depositing silt, sand and stones, which raise the bed of the 
river. It remains to bo seen whether the result of the regula- 
ting works has been to control these two agencies in such a 
manner, as to enable the river to carry oft* sudden floods as 
ramdly as the levels and other circumstances will permit. 

The terrible floods of the river Theiss in Hungaria, which 
destroyed the town of Szegedin in March 1870, have also of lato 
years given rise to many discussions regarding the cause of these 
floods, and I have before me an interesting work on the subject 
by Enea Lanfranconi, an Austrian Engineer.^ The author is 
of opinion that these floods have been greatly aggravated by the 
works carried out on a large scale, but not always successfully 
or in the right direction, in order to regulate the course of this 
river, but it must be remembered that the fall of the Theiss in 
its course through the Hungarian plain, from Szolus-k to its 
junction -svilh the Danube below Titel, a distance of 305 miles, is 
only one in 60,000. The river in that pai t of its course is like 
a long winding lake with hardly any fall. Lanfranconi is of opi- 
nion, that the only real remedy in this case wdll be to lower the 
level of the Danube, which he proposes should be done by blast- 
ing the rocks in the gorge of Moldova below the junction of 
the two rivers. The denudation of the Karpathians, in which 
the Theiss takes its rise, has doubtless aggravated the evil by 
accelerating the surface drainage, but the chief source of danger 
in this case is the extremely sluggish flow of the river in ita 
lower course, which prevents tlio rapid running off of any extra- 
ordinary floods. The preceding remarks tend to show, that 
the late inundations of the Rhine and the Theiss cannot, to any 
great extent, be attributed to denudation in the catchment areas 
of these rivers. In other cases, however, matters are different, 
and it is probable that the late disa^itrous floods in the Addu, 
Adige and other rivers of Northern Italy which w^eie caused by 
the exceptionally heavy rains of September 1882, have been 

* Enea Lanfranconi, Rettung Ungarins vor Uebersebwemmangen. Bada Foit 
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much aggravated by the denudation of the southern slopes of 
the Alps. Each case must be examined on its own merits, and 
it must not be assumed that inundations of rivers are uniformly 
always caused or aggravated by the clearance of forests in their 
catchment area. 

Bonn : \ D. B. 

22nd March, 1883, / 

STUNTED FORMS OF TREES. 

Bib, — I n reading the last (1881-82) Report of Forest Adminis- 
tration in the N .-W. Provinces and Oudh, I came across para. 
49 in the Oudh report, which runs as follows : — 

Along with stunted sal in the open I found two trees dwarfed, 
Phalsa and Kumhhi, The former grows into a small tree in the 
forests ; in the “ Chandars ” alongside the stemless date it is dwarfed : 
it bears its flowers’ and fruit on wood of the same year’s growth. 
From underground stems shoots about one foot high spring up, the 
land in wliitli they grow being generally burnt over. In March there 
is no ai)poarance of the plants above ground ; in May there are 
shoots with ripe fruit on them. The natives know of this property of 
the Phalsa, and in cultivating the fruit for sharbet always cut the 
plant over freely. 1 was however surprised to find Kumbhi doing the 
same. On the Mundiaghat road Mr. Ponsonby had described to me 
a tassel-like flower growing on the ground. Tlie regular time for 
flowering was over in the end of April, but 1 came upon some pear- 
like fruit growing on stems some 9 inches to one foot above the 
ground with leaves like those of Kumhhi, Soon after, in a place that 
had been buriif about a month before, the Kumhhi flower was found. 
I at once sent to the forest for specimens of Kumhhi fruit, and the 
fruit of the dwarfed and forest growth were nearly the same, the 
forest growth being a little softer and more succulent. I have also 
seen inside the foicst a solitary shoot of the Bhilawa (Semecarpus 
Anacardimn) with a head of its acorn-sliaped fruit; the shoot was 
only about o feet above the ground.” 

The subject of stunted forms of forest trees is a most 
interesting one. Dr. llnnidis uschI to say tliat if he had time 
he would some day Avriie a '^toiy based on the persecutions of 
the trees by the ogre-^ of ‘jungle fire’ and ‘grazing,’ and it is 
a pity he did not. Ihuliaj)^ if this meets his eye he may find 
leisure to attemjit it yet. 1 fancy that the dwarfed ‘ jihalsa’ and 
‘kumblii’ found by (hptain Wood and Mr. Ponsonby are the 
herbaceous Grewia sopuhi and (^areija Uei'hacea, Both of them 
seem to come n]) lie^t after a jungle fire, and I have seen large 
extents of land in the Bengal T(‘rai and Diiars, some week or two 
after a big fire, co\ered with the bright yellow flowers of the 
former and the pink tassels of the latter. Carey a arhorea and 
Gfrewia elastica are not the only kinds of tree which in the sub- 
Himalayan forests havo a herbaceous counterpart, for the little 
rosette-uke Ptemna herhacea seems a descendant of P. integrir 
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folia and Combretum nanum of the well known white-bractod 
creeper, the Combretum decandrum. There may be others which 
at this moment I do not recollect, but the herbaceous or rather 
small shrubby ones are not dwarfed trees, but true specie^?, and 
as such described in the Flora Indica. It is, however, not diffi- 
cult to imagine that centuries of fire and grazing have altered 
the forms and produced a now species. What C^aptaiii Wood 
gays about the Semecarpjis is very interesting, and it would bo a 
great thing if he could get goo(l specimens, root and all, and 
send to Kow for determination, for this may turn out to be a 
herbaceous species of Semecarpus similar to tlie herbaceous 
Carey a. By the way, it just occurs to me that tliere is still 
another species which is found in a dwarf state, and that is 
Ochna nana^ so extremely common after jungle fires in the Terai, 
and so conspicuous for its pretty yellow flowers. But its arbo- 
reous counterpart, O, squarrosa^ is not a northern species, and 
its nearest locality is on the Hills of Orissa, whence it extends 
down the Coromandel Coast. 

It is certainly strange to see, after a jungle fire, the peculiar 
vegetation which springs up. The most prominent plants in 
the Terai and Diiars are the Grexvia^ Ochna, and Careya already 
mentioned, with the flat-growing Premna herhacea. Fresh 
shoots of Asparagm, not bad eating, appear, one or two rushes, 
plants of Ophiocrylon serpentmum, the })retty blue flowers of a 
Kaempferia, one or two interesting ground orcliids, the red 
flowered Leea alata, the white Cyperub ntcens^ and a few others 
are the chief plants of interest. And curiously, somehow, these 
plants do not seem to like fire-protected areas, so that it is not 
impossible that the effect of protection may be to do away with 
a most interesting Flora. 1 see that Captain Wood takes up 
the subject of the scrub sal forests, and here again wo have 
much yet to learn, for the behaviour of scrub sal, and also I 
may say, scrub ebony, is a subject which requires yet a consider- 
able amount of elucidation. 

I do not believe I ever saw a sal tree which had unmistake- 
ably grown direct from the seed. It seems to me that either to 
adapt itself to the usual fiite of being regularly burnt, or to 
ensure getting its head quickly above the grass, it dies down 
yearly to the base, either burnt or dried by the sun, until some 
exceptionally strong shoot comes which is capable of surviving 
and growing into a tree. I have long watched the sal with 
interest, and regret that fate has severed me from the sal forests 
I was studying, and I am sure we have by no means come to the 
end of the Chapter as regards the peculiarities in their growth. 
I know one Forest officer who has a fine series of drawings 
carefully made from his own observation, of the development of 
the sAl tree, and I hope he may be induced to publish them 
in the ‘ Forester.' 


J. S. G. 
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THE CULTIVATION OF ORCHIDS. 

Thb Cultivation of this highly interesting and beautiful class 
of plants is not an easy matter, even although India is the home 
of a great many of them. The largest class are epiphytes, and ore 
found growing on trees, and sometimes on the face of rocks, in 
the doons and valleys along the base of the Himalayas, and in 
other hilly parts of the country. The terrestrial species are nu- 
merous in the high and more temperate regions, but as there are 
only one or two species cultivated in gardens on the plains, I do 
not intend to speak of them at present. 

As they are iound growing on trees in a natural state, it is also 
natural to suppose that they will thrive best under cultivation, if 
nature is imitated as closely as possible. When a garden con- 
tains suitable trees, they should always be made use of for 
orchid culture, but as this is not always the case, artificial me- 
thods have to be adopted. When selecting a tree for their culture, 
seek out one that is full grown, if it is old and beginning to 
decay so much the better. Never select a young and vitrovous 
growing tree, as its vigour and growth tends to ilirow oft* such 
encumbrances as orchids. If an orchid is securely tied upon a 
tree of this class, and regularly watered, it will live for a long 
time, although it seldom makes enough root growth to cling to 
it without artificial support* In orchid culture diminished root 
growth means scarcity of flowers, therefore we must do all we 
can to encourage the production of healthy roots. The species of 
tree to select is also a matter for consideration. The mango is 
one of the commonest trees in our gardens, and luckily it is one 
of the best for orchid culture. The jamun, and other rough 
barked species are also very good, but I have found that orchids 
do not establish themselves so quickly upon it, and other species 
1 have tried, as upon the mango. The best season for collecting 
orchids from the jungle for garden culture is from November to 
January. They are quite at rest then, and will bear removal 
without any injury. When you have collected and deposited 
them safely within your garden, tie them up at once or plant 
them in the baskets I have described below. Copper or brass 
wire is the best tying material, but if not obtainable, strong 
string may be used. If the roots are slightly covered with moss 
before running the wire over them, it will be found to be benefi- 
cial for retaining moisture, and keeping the wire from cutting 
them. 

Hanging baskets, made from bamboos and blocks of wood is the 
two commonest artificial methods of growing them. The first 
named I consider to be the better method of the two, and when 
filled up with nice healthy plants, they always look very orna- 
jnental. They are easily made, a common village carpenter will 
turn out three or four of them in a day. When filling them up, 
the orchids should be planted in the middle, in a mixture com- 
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posed of wood chips, pieces of charcoal and moss if obtainable. 
They thrive best if hung up under the shade of a large tree, but 
will succeed tolerably well if hung in a verandah. Blocks of wood 
may be very suitable for damp climates, but in the dry climate of 
the N.-W. Provinces orchids never look happy upon them. Bam- 
boo baskets should, therefore, be always used in preference, W hen 
cultivated in baskets or on blocks of wood, orchids require a 
greater quantity of water than they ever get in their natural state. 
When clinging to living trees they probably inhale small quanti- 
ties of moisture through the bark. The absence of this natural 
moisture in bamboo baskets, and cut blocks of wood, is probably 
the cause of a greater quantity of water being required. I may 
possibly be wrong in my supposition, as a high botanical authority 
defines the word ** epiphyte” as a plant that grows on trees with- 
out deriving any nourishment from them. Whether right or 
wrong, experience proves that water cannot be withheld for 
months at a stretch under cultivation. Water should, therefore, 
be given once every day to orchids grown in baskets or on 
blocks, except during the months of November, December and 
January. Three times a week is sufficient during these three 
months. Those grown on trees should also be watered once a day 
until they are well established. When they have once taken 
a firm hold of the tree they will thrive with less water than re- 
quired for baskets and blocks. 

W. G. 


CATTLE GRAZING IN DEODAR FORESTS. 

TO THE EDITOR OF THE INDIAN FORESTER.” 

Sir, — I have read with interest Sw.'v remarks in your issue 
for March liS83 regarding my article an “Cattle Grazing in 
Deodar Forests,” contained in the December Number of the 
“ Forester.” 

Before referring to some of the more important statements 
made by Sw., I beg in the first place to call your attention to 
the following misprints in the original article referred to, which 
your numerous subscribers will perhaps kindly correct:— 

For Jaunsar, Bawnr, read Jaunaar Bawar. 

^nd. For Tair, Garhwal, read Tiri GarhwaL 
8rd. For turfs, read 

And last, but not least, for arrangements, read ar^u* 
menta, 

I of course quite agree with Sw. that the matter under discus- 
sion contains an element of some danger if mismanaged, but 
very little if arranged for in a proper manner. 

Sw. seems to think that I am an advocate of unlimited cattle 
grazing in deodar forests, and perhaps in the article under dis- 
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cussion I omitted to make this point sufficiently clear, but if 
such is the case, I now to state that I of course only referred 
to the entrance for a limited number of cattle into deodar forests 
under proper control. 

I also distinctly stated that I consider the entrance of sheep 
and goats as prejudicial in a deodar forest under reproduction, 
especially when snow is on the ground. I quite admit that a 
number of seedlings are trodden down by the feet of the cattle 
when grazing is permitted, but at tlie same time the hardship 
caused by the total exclusion of cattle is sometimes very great, 
and should not, 1 think, be enforced in all cases. 

Besides, in most parts of the Himalayas, vvhen proposals for 
demarcating deodar forests are under consideration, the most 
embarrassing question which generally crops up, is how to pro- 
vide tor the neighbouring village grazing, and considerable 
areas are often declared not to be available for conservancy, 
simply because the Forest officer insists on the no grazing 
theory. 

If, therefore, this rule is of doubtful advantage, it would seem 
to be good policy at all events, not to insist on it, in all cases. 

Again, Sw. has apparently forgotten, or omitted to touch on 
the subject of the outbreak of lire in a deodar forest, in which 
grass has been allowed to accumulate for years, and will perhaps 
kindly explain the effect of a conflagration on the numerous 
seedlings which he expects to spring up naturally in a strictly 
closed area. 

Finally, Sw. states that the natural manure for the forest in 
the shape of needles, grass, &c., is taken from it by the admission 
of cattle, which statement 1 admit to be correct as far as the 
grass is concerned, provided of course it is not burnt, but in 
what way cattle cause the disappearance of the pine leaves, does 
not seem to be at all clear, the “ paliari ” cattle with which I am 
acquainted not being in the habit of ealivg needles, 

E. McA. M. 


FOREST TRAMWAYS. 

TO THE EDITOR OF THE "INDIAN FORESTER.” 

Sir,— I n your issue for January 1883, Mr. W. B. Dickinson 
Govt of India Ga- information about Forest Tramways, 

sette of 29th Nov., and I have much pleasure in referring him 
1878, pages 1286 to to the Government of India Gazettes roar- 

erf India Ga. which contain Mr. C. Bag- 

Mite of 14th March, shawe’s interesting reports on the tramways 
1874, pages 268 to and timber slides of the Mundhole and 
Lambatach deodar forests, North-West Pro- 


vinces. 
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A short trial length of a « Chemin de Schlitage/' or sledge 
way, for exporting deodar sleepers is at present under construc- 
tion in the deodar forest, Tons Division School Circle, and some 
account of the success or failure of this experiment may yet ap- 
pear in the pages of the “ Indian Forester.” 

Deodar. 


EUCALYPTUS AND MALARIA. 


Sir, — I n a note on Eucalyptus and Malaria which appeared in 
the Indian Forester sometime ago, it was stated that a species 
which would stand the plains of South India was a great desi- 
deratum. 

There is a species which has succeeded well at Lahore : and 
which I have cultivated with much success in Hoshiarpur. From 
what I saw of it in the last named District, I think it would be 
worth trying in the plains of South India. 1 procured the seed 
from Hazara about 7 years ago : where also it has been grown 
with great success. In 6 years a girth approaching 2 feet was 
made, and a height of perhaps nearly 50, and seed was produced 
in quantity. 1 have reason to believe that the species is terebi^ 
cornis, I shall be happy to send a small supply of seed to 
Madras, if any one applies for it. 

Simla, nik AjprxL W. Coldstream. 

DERIVATION OF (^ANOPY. 


Sir, — In your April Number is a discussion on the derivation of 
the word canopy. Foresters are not necessarily etymologists, 
but at the same time they may be supposed to take a reasonable 
interest in roots.” The suggested derivation of canopy is an 
amusing one, and brings to my remembrance one more amusing 
invented by the Saturday Review.” It said we must not plume 
ourselves on the discovery that lanta is Mongolian for a priest, and 
belli Semitic for a house, and conclude that Lambeth {loamy 
hithe or the muddy landing place) means the house of the chief 
priest or Archbishop of Canterbury. It is true that there is a 
Greek word, kuon, a dog, and that canopies may at times have 
had ** dog’s feet ” ornaments, but this has nothing to do with the 
derivation of the word. Canopy is really allied to the English 
word cone, and comes to us from the French, through Italian and 
Latin from the Greek, and originally meant a musquito net, the 
Greeks calling musquitos the “ cone-faced ones ”. Whether this 
does not add a fresh appropriateness to the word canopy as ap- 
plied to trees, I leave your readers to judge. 


K. Q. X. 
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To judge from the majority of the Resolutions which have 
appeared in recent years on the Annual Forest Reports, it would 
appear to be the opinion of most Local Governments that these 
reports are unnecessarily long. (Conservators seem to have 
generally understood paragraph 254 of the Forest Code to mean 
tnat they were to give such details of the forest operations they 
recorded as would render their reports instructive to Forest 
Officers. If this was not the intention of Government, it might 
perhaps be well to lay down distinctly that Conservators are to 
coyfine their remarks to such notes as were absolutely necessary 
to explain the figures in the prescribed statements. Special 
reports might still be published on subjects of general interest 
and importance, but (Conservators would not bo liable, as at 
present, to be pulled up sharply by Local Governments for 
writing their reports in the way they consider they are obliged 
to do by the Code, and would be saved a great deal of time and 
trouble in writing year after year the same sort of remarks on 
the same subjects. 

The Chief Commi^^sioncr of Assam in his Resolution on the 
very carefully written Forest Report for that Province, for the 
past year, complains very forcibly of its length. In para. 11 he 
says : — 

It is divided into four chapters, a summary, two diopters of 

detail (one on reseivcd forests, and one on district and protected 

•'forests), and a chapter of general remarks, * * * * In the 

“ two chapters on reserved and district forests an immense quantity of 
•'detailed figures are given which mny be possibly useful for record 
** with a view to future comparison, but nbich are of no conceivable 
•' interest or importance to the administration or the public * * • 
#< * * « 4K statistics which moy perhaps be useful to 

•‘ the Conservator to record, but it so, they sliould remain in his office, 
" or at most should be relegated to an nnohtrusive place among the 
•' appendices. It is not necessary that the Press should be blocked 
•' by printing, or tlie time of Government officers expended on reading 
•' such infoimation as this.’’ 

Now these remarks may be very true. In fact, if we admit 
that the forest income and expenditure of a Province is a fair 
criterion of what the Conservator has to report about, the Assam 
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reports have always been the longest submitted to Government { 
and, compared with the reports of private companies, -J1 the 
forest reports are long. But in compiling his report, Mr. 
Mann presumably adhered to what he, in common with most 
ITorest officers, consider were the presci-iptions of the Depart- 
mental Code, and he evidently devoted a great deal of time to 
this work. The Chief Commissioner’s remarks are, therefore, 
eminently unsatisfixctory, and could not have been necessary had 
the instructions in the Code been more definite, or had Mr. 
Elliott understood them better. 

The most important fact recorded regarding Fore^i Adminis- 
tration in Assam during 1881-82 is that all Divisional Officers 
were made Assistants to the Deputy Commissioners, and placed 
in charge of all forest matters. Formerly there were two Forest 
officers perfectly indej^endent of one another in each District ; 
the Deputy (Commissioner, who had charge of the unreserved 
forests, and the Forest officer who had charge of the reserved 
forests. Of course District officers had very little time for 
forest work, which was carried on in consequence by their reve- 
mi(‘ subordinates, on whom they had to rely for any information 
they required ; the Forest officer l)cing perfectly independent, 
W’as of no assistance. Mr. 'Brandis, when he visited the Province 
in 1870, suggested that this anomalous state of things should 
cease, but the change ouglit to hav(* been made se^en or eight 
years ago, when the pres(‘nt forest rules, imposing taxes on 
various jungle products, cut or collected outside the reserves, 
where first sanctioned. These taxes are collected by the revenue 
Buhordinates over whom the Fori'st officers have hitherto ex- 
ercised no supervision ; and who, consequently, it is supposed, 
appropriated a great part of the forest revenue. It is to be 
hoped that this evil will now cease. 

The population in most parts of Assam is so sparse that it is 
an easy matter compared with what it is in other Provinces to 
secure a large forest area free from all rights. All that has to be 
done in most cases is to mark off the boundary of the area 
selected, and in many cases even this may, to a great extent,' 
be avoided hy taking natural boundary marks, such as rivers, 
as the boundary on one or two sid(‘s. It is therefore satisfac- 
tory to learn that the 51 square miles which were added to the 
reserved area during the year docs not represent the entire 
amount of demarcation work done, and that there are large 
areas only awaiting th(* formalities re(|uired hy the Forest Act 
to be declared reserves. The reserved area in Assam is now 
2,066 square miles, which, as there are seven forest divisions 
gives an average of 295 square miles to each division. 
This is less than in some other Provinces, and as most of the 
forests in Assam require no fire protection, and are not being 
worked at present, a sn^all establishment can look after a very 
jarge area indeed. Assam is ono of the few Provinces in the 

2 tf 
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} >Iains of India in “which there are large, well-stocked, accessible 
brests at the disposal of Government, and in a very short time 
the greater part of North-Eastern India will bo dependent on 
these forests for its timber supply. Every large block of valuable 
forest still available ought, therefore, to be reserved at once. 
*The present reserved area, largo as it is, is altogether insufficient 
to allow of Assam becoming the great timber market of Eastern 
Bengal as it ought to in the future. Even assuming that in the 
moist hot climate of Assam a certain proportion of the occupied 
lands will always contain forest, still judging from European 
countries, wo may a&'^umo that a forest area equal to one-fifth 
of the total area of the Province will he required to furnish the 
demand for timber we may expect when the country has become 
fully opened out. For the present, the selection and preserva- 
tion of this forest area should form the chief, if not the exclu- 
sive, work of fhe Forest Department in Assam. Other works 
of improvement are of altogether minor importance compared 
with this, and any money spent on such work by the Forest 
Department will be well invested. From the prominence given 
to purely revenue questions in the Ilcport, and still more so in 
the Chief (commissioner's liesolution, it would ap[>oar that this 
is not fully realized. Whether the Assam forests yield a few 
thousand rupees more or less revenue during the next few 
years is not a matter of very great importanee to the State; hut 
it IS a matter of importance to it that the Province should not 
be denuded of its splendid forests. 

Clearing fon^st boundaries and keeping them clear is very 
expensive work in Assam on account of the largo trees whicn 
have to be fellcrl, and the rapidity with which the jungle springs 
up again. It would probably be more economical in the long 
run to make roads or bridle-paths along the boundaries, or at 
any rate along some of them. The paths would serve to open 
out the forest^ which the boundary lines without paths do not 
do, and a path is a good boundary mark and cannot be mis- 
taken. Largo trees lel’t standing for the purpose might also be 
utilized for boundary marks. This would put an end to the 
destruction of boundary marks by wild elephants to which the 
Conservator alludes. Generally speaking in Assam a forest 
boundary line can be taken by a suitable tree, as the land on 
both sides belongs to Government. 


• The following figures give the area of the reserves and of the several parta 
of Asiam in square miles : — 




Total area. 

Area of 
reserves. 

A Bsam valley districts, 


.. 20,(J80 

816 

Sylhet and Cachar, 

, , 

.. 6,670 

745 

Hill districts. 

•• 

.. 14,450 

505 


Totals, 

.. 41,600 

2.066 

The araai of tha dUtriats wa 

takaa from 

lha Assam Forest Baport for 
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The Conservator estimates that only 840 square miles, or con* 
Biderably less than one-half the reserved area, is capable of being 
injured by fire, as the remainder is evergreen forest, and will not 
burn. Want of funds has hitherto pro\cnted any attempt being 
made to protect more than a small portion (IGi square miles) 
of this area. During the past year only 97 square miles wore 
actually protected at a cost of Us. 6,144. This seems to be very 
dear I The forests requiring fii e protection are in Lower As'jam, 
where labour is very little dearer than in other parts of India, 
Berar for instance, where fire protection, area for area, does not 
cost one-tenth of this. The jungle in Assam is very little hea* 
vier than in the Mel ghat, or in the Terai ; and on the other 
hand there are broad belts of evergreen forest impervious to fire 
running through the As^^am forests which render (or might if 
they were utilized) interior fire lines almost unnecessary, which 
ought io be a great saving of expell^e. In a review on the 
Forest Report of the ( Vntrfil Provinces ” lately published in 
the “Forester,” Major Doveton’s suggestion that belts of ever- 
green torest would be better than the present fire lines was 
rather severely criticised. It is quite certain that forests so 
protected would not be rnupFCTLY safe, any more than a house 
or a rick of hay is not perfectly '-ecure Irom fire ; but they 
would be 06 sale, and that is very much safer than they are at 
present, and as near jierfection as we can hope in Forestry ; and 
they would not require a large annual expenditure, and the 
whole time of the Forest establishment during the fire season. 
It might be impossible to grow such belts in the scorched up 
forests of the (.^entral Provinces, but there would be no suen 
difficulty in Assam. Theue evergreen forest covers tbo borders 
of every nullah, and occupies every patch of low ground. These 
belts are perfectly impervious to fire, and it would be a simple 
matter to extend them by planting so as to surround (of course 
the exact boundary could not alv>ays be followed) and intersect 
every forest. Assam is of all others the Province the best situ- 
ated as to climate to make such an experiment in. 

To carry out such an undertaking on anything like a large 
scale would be impossible in the pre‘-ent unsatisfactory financial 
condition of the Fore^^t Department in A“isam, because it would 
require the capitalized vjilue of several years’ esipenditure on fire 
conservancy, but the experiment might be tried on a small scale, 
and would be very interesting. 

It is to be regretted that more work was not done at the 
Charduar Rubber Plantation, as this is the most interesting 
forest work in Assam, or perhaps in India. The Chief Commis- 
sioner in his Resolution on last year’s Forest Report expressed 
disapproval of Rs. 10 ,OOj being annually spent on an experi- 
ment of the sort, but the Government of India did not concur 
with this view. So it is to be presumed that the expenditure 
necessary to continue the experiment will be sanctioned. But 
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it might be well to continue the plantation on higher ground 
than appears to he found at its present site. The lower hills 
bordering the Assam ^ alley, and not the low-lying forests, such 
as the Charduar R(‘«^orve at the base of these hills, is the natural 
home of tho Ficu^ elnstlra. It is only in these hills it is found 
epringing directly from the ground on the banks of streams and 
on the steep slopes where the opening in the forest has enabled 
the direct sunlight to reach the ground. Where, from tho den- 
sity of the shade, tho young seedling lias been forced to take its 
start from the vantage ground of the bole of some old tree, it of 
course matters less whether the ground is high or low; but 
nowhere do its root^ penetrate deeply into the soil, and where 
the water is ioo near the surface the tree ap})ears to suffer. 
The banyan and pipal trees in (Antral India are much finer 
than in As'^ani, probably from the water in the soil not being so 
near tlie surl.ioe, and both these trees closely resemble the Ficus 
elastica in their habits. Mr. Mann ‘itates that th3 trees on the 
sides of the road leading to the Charduar Plantation are almost 
stationary because the land is too lott\ The land in the planta- 
tion itscl} is ^ery little higher, and the same may happen before 
long to tho trees there. Up to tho present owing lo the trees 
being planted on mounds, and on account of the richei soil and 
damper atmosphere of the lines in the plantation, this has not 
happened. It is putting all the eggs in one basket to make an 
important experiment like the cultivation of the rubber tree in 
one situation only. There are low hills within a short distance 
of tho CJhirdiiar Plantation where the experiment of planting 
on hilly grcjupd might be made. 

The C^liiel Cominisaioner approves of the outlay on road-mak- 
ing in tlie Assam forests, and any one who has experienced the 
difficulty of getting through the tangled mass of creepers and 
thorny canes which forms tho undergrowth of tho damper 
portions of these forests, or across the mud of tho apparently 
bottomless ra\incs bet ween the hills, wdll concur with him in this. 
Although timber will always be principally transported from the 
forests by w^ater, ^ot roads are necessary to open up the forests, 
and to enable the estabbshment to supervise works carried on 
in them. Unfortunately want of funds has hitherto prevented 
much road-making being done. 

It is satisfactory to see that bungalows are being built for the 
Divisional officers in Assam. In most of the stations it is im- 
possible for a new comer to procure a dwelling-house of any 
sort, the few- bungalows there are being held by those officials 
whose posts have been in existence since the present Districts 
were formed. But it does not say much for the Public Works 
Department that the Sibsagar bungalow should hav^ only 
progressed somewhat ” during the year. This bungalow, a 
wooden building 45 feet square, ms now been three years* build- 
ing. The days nave gone by when it was considered that an 
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energetic Forest officer should live, like Robin Hood, under 
the greenwood tree, ” and be impervious to malaria. 

Timber works are no longer to be carried on by Departmental 
Agency as th^ were found not to pay. This might have been 
foreseen. A forest officer with a large Division to look after 
cannot personally supervise such works sufficiently, and in Assam, 
where labour is difficult to procure, and contractors cannot be 
got, such supervision is more necessary than in other Provinces. 
A private individual with Capital, and unfettered by rules and 
codes, might easily make timber works pay in Assam. There are 
already a number of private saw-mills in the Lakimpur and 
Sibsagar district^ working successfully. 

The financial results of the year are pronounced to be imsatis- 
factory. The expenditure, as tho Chief Commissioner says, 
came dangerously near ” the income, the former being Rs. 
165,361, and the latter only Rs. 166,052. Of course if forest 
management is looked at merely as revenue work, the Assam 
forests do not “ pay ” at all, but this is not the proper view to 
take, as no credit is allowed for the work of protecting and im- 
proving tho forests which has been accomplished. 

The third chapter of the Report is devoted to describing the 
system of working the District Forests,” and it is stated that 
revised draft rules for controlling the cutting and removal of 
Forest produce from these forests wore drawn up, but that the 
Chief Commissioner did not consider it advisable that the ryots 
should be charged for the forest produce they consume for their 
own use, and that the Supreme Government decided that the 
rules could not be published under tho Forest Act. Some ex- 
planation of the sense in which tho term ‘‘ District Forest” is 
used in Assam, and of the rules relating to these forests is re- 
quisite in order to make this intelligible. These forests are not, 
as might be inferred, defined areas which it is intended to main- 
tain permanently as forest. They are not always even unoccu- 
pied lands for which, owing to the scarcity of population, there 
is no demand at present. Some of the so-called District Forests 
are cultivated fields, none are defined, and what is a cultivated 
field and not a District Forest one year, maybe a District Forest 
and not a field the next. Except in two Districts, there has, as 
yet, been no land Settlement in Assam. The cultivator pays an 
annual tax on tho land ho holds as in an ordinary ryotwari settle- 
ment, (only that there are no “ fields ” or registered “ survey 
numbers,”) but the trees, unless purchased separately, continue 
to belong to Government. The cultivator may fell the inferior 
sorts of trees for his own use, but the more valuable sorts, and 
all trees felled for trade purposes, have to be paid for when 
felled. Tke price of these trees and of any forest produce re- 
moved ^ from the uncultivated lands is collected by the revenue 
subordinates, and paid by them into the Treasuries, where it is 
credited as revenue from District Forests.” It is evident that 
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the rules under which this tnx is collected, which constitute the 

systems of working tlic Disirict Forests” in Assam, could 
never be published under an Act, the essential feature of which 
is that it relates onlv to definite areas. 

Before the organization of the Forest Department in Assam, 
no charge was made for timber felled on Government land. The 
supply beinpj enormoiisly in excess of the demand, timber stand- 
ing in the forest ha<1 jn aetically no value, and as there was little 
or no re\(‘iuie to be obtained fri)m the forests, it was proposed 
to reserve, and it was consequently im[)Osi-ible to obtain sanc- 
tion for tlje employment ul the permanent estiililishment neces- 
sary for their piojxn- protection and iinproveiueut, it was order- 
ed that a tax should l>e imposed on the timber or land taken 
up for cultivation, and (m certain e]a‘*se.s of trees, and that* the 
proceeds should be credited to For4•t^ts ” instead of ‘^Miscella- 
neous Land Revenue,” and certain “Forest rules” were fiamed 
regulating llie eoll<*ction of tliis (ax. It was -b ma((er of great 
difficulty to frame inlcs applicable to sncli vast undefined forest 
areas. A great pa it of Assam is still uncleared jangle. In the 
Lakimpur Disliict alone there are some four or five; thousand 
square miles of forest, and let^s than three hundred square miles 
ol occupied land. Tlie collection of tiie lax, owing to the in. 
sufficiency ot the forest establishment, had to be entrusted to the 
revenue subordinates, over whom very little supervisiun could be 
exercised. It is not to be wondered at, therefore, that these 
rules are now found to be defective. An attempt was made two 
years ago t<' snp])lemcnt them by certain “ River Uulec,” under 
which forest piodoce was stopped, and the tax, if any, due to 
Government collected at “ toll stations,” but these rules were not 
found to work well, and have now, it is stated in the llejiort, 
been practically a))nlis,lied. It is a good thing then that the rules 
are to be revi.‘'ed, and it is to be hoped that they will be radically 
changed. As tiic forests to which the rult‘B relate are to be 
given up for cull i\ at ion as soon as thcie is a demand lor tliem, 
there is no neecssily for intiicate or impracticable restrictions 
having for object the ])rescrvation of the forests. This is the 
chief fault of the lulcs which arc now condemned. They were 
framed ns if they relat(*d to definite areas which it was intended 
to maintain permanently as forc-tt, instead ol vast undefined areas, 
which it wafj hoped would soon give place to cultivation, and 
to guard which there was scarcely any establishment available. 
It should be frankly recognized that the rules are really revenue 
not forest rules, and they should be liamed with ilie object of 
realizing the maximum revenue consistent witli a due regard for 
the rights and customs of the people and the ini crests of the Pro- 
vince. An axe tax, or some simple system of annual passes, would 
best fulfil these conditions. 

It is, indeed, unfortunate that the policy of Government is 
iuoh that the income arising from the timber on laud taken up 
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for cultivation and felled for local improvements cannot be dis- 
pensed with entirely. For there can be no question but that in 
the peculiar conditions in whieli Ast^nm is placed at p’esent, the 
forest rules on these points are injurious to the Piovince. Assam 
is a new Colony not fully opened up. New seltlcos, the extensirn 
of cultivation, and public works of irnfrovemeiit, re(piiie to be 
encouraged. But the forest rules iinpo’se a heavy tax ou timber 
felled to make way for (niltivalioii or for works of improvement, 
such as the building of bridges, although in many places such 
timber while standing in the forest is at present, owing to its 
abundance and the scarcity of labour, absolutely without ex- 
changeable value. It is well known that there are very few 
crops sufficiently remunerative to repay the breaking up of forest 
land, but the settler in Assam has not alone to provide the capital 
for this, but also to pay for the timber he clears and which he 
cannot utilize. 'I'he capital thus returned to Oovernment as a 
forest tax would have been invested in tlie soil and served to 
create wealth. The tax tlieielorc causes a loss to Government 
as well as to the cullivator. 

It is extremely doubtful whether the capital necespary to open 
up the country will be forthcoming under sueh circumstances. 
It is well known in Assam itself that had the forest rules been 
strictly enforced, not an acre of loiest laud would have been clear- 
ed since they were first publi^‘bcd, but the cominon sense of the 
District Officers, and the easy cMirrnptibilit y of the subordinates 
cliarged with the collection of forest dues, have hitherto prevented 
their being enforced. 

lb is not intended to argue that Government should give up 
its foiests for notiiing, and allow the country to he denuded of 
timber. On the contrary, as has already been stated, Aesam 
being naturally a great timher-produeing country, every large area 
of valuable forest should he reserved. To make this selection, 
and to protect and improve the forests selected, and to collect 
wliatever revenue could be obtained frcuu tbo sale (»f timber and 
forest produce from these reserved areas, uouli be the legitimate 
and useful work of a State Foresi, Depaitment. Hut any interler- 
ence by the Forest Depaitment witli matters whub do not 
properly belong to it is dangerous, and forest rules whidi retard 
the development of tbe Province mubt in the long run injure the 
Department responsible for them. 

And after all many of the present forest rules could be abol- 
ished without sacrificing any great amount of revenue. For in« 
stance, tbe total revenue collected under tbe rule prescribing a 
fee of one rupee per cutter per monlb, lor tlie right to cut fire- 
wood in the District Forests, only amounted during the past 
year to Us. 191. But the worst of forest rules of this sort relat- 
jog to vast and thinly populated areas, is, that it frequently 
happens, that a great number of people are barrassed for a 
ridiculously small amount of revenue. The amount of the fee to 
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be paid maj be small^ and at first sig^ht there would not appear 
to be anything to complain about. But it should be remem- 
bered that to get this pass and pay this small fee, men may often 
have to travel a long journey, and hang about a kutcherie and 
be bullied by the underlings about the place. And in the end 
the sum collected hardly pays for the cost of collection. Many 
instances of forest rules might be cited that are merely clumsy 
contrivances for collecting a small tax that may be called 
forest revenue^ while ten times the amount collected might easily 
be realized for the State under some other forms of taxation 
without being felt by the people \ but as it would not be forest 
revenue, the clumsy expensive method is adhered to. 

The Chief Commissioner in his llesolution on the Report very 
forcibly condemns its length. His remarks have already been 
quoted. But it is rather hard on the Conservator that he should 
also be accused of ''dwelling in an insufficient way” on some 
subjects. The Resolution contains a complete summary of the 
work recorded in the Report, which hardly appears- necessary, 
particularly as the Conservator is found fault with for devoting too 
much space to his Summary. 

In his remarks on the revenue in para. 12 of the Resolution, 
Mr. Elliot makes several errors. Although the rubber mehals 
were sold for Rs. 26,846, it is shown in the statement in Form 
No. C3 that only Re. 12,727 of the proceeds ot the sales were 
realized during the year, and although the value of the tim- 
ber on the waste lands assigned during the year amounted to 
only Es. 662, still the total amount realized on this account, 
owing to outstandings, amounted to Ks. 9,1'50. The Depart- 
ment therefore only gained Rs. 12,727 of revenue from a new 
source, while Rs. 10,588 less revenue was received on account 
of timber on cultivated land than during the previous year. 

Residents of Assam who see the Forest Report, will concur 
in the Chief Commissioner's cordial commendation of Mr. Mannas 
indefatigable labours for the advancement of his Department, 
but most people will deplore that this advancement is made to 
de^nd on the financial success of the work undertaken. 

The Chief Commissioner evidently considers that unless For- 
estry pays, it is useless. " The most important lesson,” he says 
in his Resolution, "to be impressed on all Forest Officers is 
that the prosperity of the Department depends on the increased 
sale of timber.” Now the prosperity of the Forest Department, 
on the conditions in which Assam is placed at present, ought no 
more to depend on the sale of timber than the prosperity of the 
Survey Department, to lake one instance out of many that sug- 
gest themselves, should be made to depend on the sale of its 
maps. A flourishing revenue is undoubtedly a satisfactory 
incident in Forest Conservancy, as it would be a satisfactory iii- 
cident in Surveying, if the sale of the maps prepared defrayed 
the cost of the work. But the Forest Department is supported 
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by the State, not to make money, but because the work it under- 
takes is necessary for the well-being of the country, and could 
not, or would not, be performed by private individuals. What the 
Chief Commissioner really means to say is that Forest Conser- 
vancy in Assam is not sufficiently urgent or imperative to 
warrant his taxing the Province to support it. It must, there- 
fore, limit its expenditure to the revenue it brings in, and be 
self-supporting. But in order to be self-supporting, the Forest 
Department has to tax the extension of cultivation, so that 
instead of the Province not being taxed to pay for its Forest 
Department, it is really taxed so heavily that its development 
is checked. The policy, therefore, besides being mischievous, 
defeats itself. 

It is not alone in Assam that this policy of gauging progress 
in Forest Conservancy entirely by the amount of revenue it 
brings to the State treasuries is productive of mischief. To judge 
from what has appeared in the papers, the recent agitation 
against the forest rules in the Bombay Presidency arose entirely 
from the grasping nature of these rules, and the illiberal spirit 
in which they were applied. This spirit is created and fostered 
by such Resolutions as that of Mr. Klliot on the Forest Report 
for Assam, and soon permeates to the lowest guard. To increase 
the forest revenue, no matter how, is considered the surest way 
to win *^kudo8;^^ every possible source of revenue is grasped at 
without regard for the convenience of the people, and rules are 
framed and applied in an illiberal spirit unworthy of a great 
State Department. 

BENGAL FOREST RULES, 1882. 

A COMPLETE series of the Forest Rules made under Act VII. of 
1878 for Bengal has been collected in a neat little volume by 
the Conservator. 

A considerable portion of the collection is occupied by rules 
regarding the Sunderbitn forests, which, situated on the alluvial 
delta of the 24 Pergunnahs and Jessore, are intersected with 
creeks and streams, and are worked and inspected by means of 
boats. The rules and practice are altogether local and peculiar, 
and special regulations for the registration and inspection of boats 
taking away firewood and timber are required, as well as rules 
regarding salving, and paying toll, &c. 

Another series relates to Chittagong, and these again have 
to deal with the peculiar case of timber, bamboos, grass for 
thatching and other material exported from waste land grants 
which are private forests : as also for the case where permit 
holders go into the remote “ Hill-Tracts ” forests and bring 
out quantities of forest produce, which is ultimately brought 
down the river in boats ; these pass the revenue stations appointed 
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4t suitable intervals along the banks, and there the material is 
examined and unauthorized collection is thus checked. 

These rules afford an illustration of the precise effect of 
Beotion 41 of the Indian Forest Act, which may perhaps have 
e8<»iped the attention of some foresters. 

The control provided by that section, and the scope of the 
rules made to regulate that control, are confined (1) to timber ^ 
logs, scantling, fashioned or hollowed out pieces, &c.,) irre^ 
epective of its place of origin — because there is nothing in the 
oefinition clause to limit it, and (2) to forest produce^ \^ich by 
definition moans a variety of articles “ when found in or 
brought from a forest.” The term forest is not defined, (and we 
know it cannot be defined,) so that what is and what is not 
forest ” is a question of fact and of ordinary use of terms. 
And long as the place is forest^ it is no matter whose forest it 
is. Government or private. It is not likely that wood, bark, 
gums, Ac., can be got from many places in Chittagong, which 
would not naturally be classed as forest” by any reasonable 
being ; but it may well be that valuable thatcning grass, reeds 
or grass for fine matting, and some bamboos, maybe abundantly 
produced on the edges of fields, and on waste lands that are not 
** forests.” It no doubt is felt, however, that this distinction will 


not give rise to any practical difficulty in working. 

We call attention specially to the fire-protection rules at 
page 14. They may afford useful hints for rules elsewhere. 

Indeed, it is to be hoped that other provinces will follow the 
example of Bengal, and issue neat little octavo editions of their 
rules and notifications of powers, &c., so that all may be equally 
accessible. Rules are necessarily elastic, and not like the laws of 
the Medes and Persians, unalterable ; and there is no better way 


of perfecting a local code and making provision for matters 
which at first escape notice, than that of comparison of one 
provincial set with another. 

One very good rule relates to the case where persons holding 
land near reserved forest desire to clear it by burning, — a pro- 
ceeding which is absolutely necessary in many localities and 
climates. 


A week’s clear notice of the intended burning is to be given : 
and then a belt at least 20 feet broad (this is certainly a 
minimum breadth) must be cleared (by cutting and gathering ?) 
on the side nearest the reserve, so as to interpose an open rid© 
between the forest and the subsequent conflagration. The fir© 
must not be lighted ^\hen a high wind is blowing, and must 
always be lighted “in a direction contrary to the prevailing 
wind.” Other rules follow, regarding burning of weeds and 
refuse near a forest ; and there is a very good rule regarding th© 
safe stacking of grass and bamboos, &c., likely to catch fire in dry 
treather, so as to keep the stacks in an open space at a distance 
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from the reserve. Camp fires on roads passing throngh or along 
the boundaries of forests are also regulated. 

These rules are made under Section 75 (d) of the Act, and 
they are clearly made for “ carrying out the purposes of the 
Act,” as is indicated by the wording in Section 25 (5), which 
speaks not only of setting fire to the forest, but of kindling fire 
anywhere “ in such manner as to endanger ” the forest. 

The rules are followed by some good “ suggestions ” as to 
the method of burning tracts. These could not, in their nature, 
be enforced as ndeB : but, very naturally, inexperienced persons 
not knowing how to burn, and threatened by the rules which 
exist, will be glad to follow the “ suggestions ” as calculated to 
aid them in avoiding risk and responsibility. 

The concluding series in the volume, are business rules, and 
belong not to the Forest law, but to the departmental rules : 
still there can be no objection to having ever^hing bandy for 
reference in one book. 



, JlMBER yVlARKET. 


The possible supply of Indian boxwood from India was ad- 
verted to in the Kevv Report for 1881, p. 27. Messrs. Joseph 
Gardner & Sons, the well-known timber merchants, wrote to 
Dr. Brandis, the Inspector-General of Forests in India, April 
29th, 1881, on the subject ; — ''We bought the parcel (about 5 
tons), landed ex Strathmore in London at the high price of £30 
per ton. At these high prices the consumption will be very 
limited indeed. Can you kindly inform us what the prospects 
are of securing any large quantities of this wood — say 5,000 to 
10,000 tons, at about II 0 per ton — in Liverpool or London ? We 
are drawing our present supplies from Russia and Persia princi- 
pally; but there so many fiscal restrictions, and the wood is also 
inferior to your Indian shipments, that we should prefer drawing 
all our supplies from India. At anything like £30 per ton only 
very small quantities can be used ; at £10, however, it would 
probably be used very extensively for various purposes for which 
cheaper woods than boxwood are now used.'^ 

To this communication Dr. Brandis replied, July 6th : — "The 
boxwood resources of the country are very limited. . . . There is 
no chance of such large supplies as from 5,000 to 10,000 tons 
being available from India/' 

It is evident, therefore, that we cannot look to India to remedy 
the increasing dearth of boxwood. It would be obviously much 
to the advantage of any of our colonies that could send into the 
timber trade in quantity any wood which would be acceptable as 
a boxwood substitute. £1 0 a ton is calculated by the Indian Fores^ 
ter to equal about 45. the cubic foot. A further consideration is 
that the expense of conveying boxwood from the forests in India 
is very great, and unless a high price were reached, its exporta- 
tion would be impossible. The logs composing the parcel 
already referred to had to be carried partly on men's backs, and 
partly by carts, from the forests to Saharanpur, and thence by 
rail to Bombay. A price of £30 a ton gave a profit of about 73 
percent.; £17 IO 5 . was consumed in expenses, and any price 
which did not cover this would of course involve loBB»—Kew 
Report Jor 18 S 1 . 
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Mb. BRANDIS’ SERVICES. 

Notification. 

Hrs Excellency the Governor General in Council desires to 
place upon public record Lis recognition of the eminent services 
rendered to the State by Mr. D. Brandis, Ph. d., c.i.e., In- 
spector General of Forests to the Government of India, who has 
left India with the intention of retiring from the service of 
Government. 

Mr. Brandis has served in the Forest Department since January 
1856, and has for the last nineteen years been Inspector General 
of Forests to the Government of India. During this long 
period he has laboured incessantly and successfully to perfect the 
organisation and working of the Department in all parts of the 
country, and under his able administration the Forest revenues 
have risen from 35 to 95 lakhs of Rupees. The directions and 
instiuctions embodied in his numerous Inspection Reports and 
Reviews will for many years to come ferm the standard manuals 
for the practical guidance of Forest Officers. It is hoped that 
after his retirement Mr. Brandis will supplement the services he 
has rendered to the cause of Forest education in this country by 
assisting the Government at home to place the training of 
candidates for the superior staff of the Department upon a sound 
and permanent basis. The warmest thanks of the Government 
of India are due and are hereby tendered to Mr. Brandis. 

Simla, 1st May, 1883. 

EXPERIMENTAL TRIALS IN EXTRACTION OF FIBRES. 

We note that experimental trials in the extraction of all kinds 
of fibres are to be made in Calcutta during the ensuing monsoons, 
in connection with the International Exhibition to be opened 
next December. The following are the conditions: — 

2. Stems and other fibrous portions of fibre-bearing plants or 
trees, and, as far as possible motive power, will be provided by Gov- 
ernment for the use of intending exhibitors. 

8. Machines or appliances should arrive in Calcutta about the 
15th July, or 1st August, at latest. 

4. Persons desiring to perform experimental trials should have 
their names registered at the office of the Revenue and Agricultural 
Department of the Government of India not later than the 80th 
June next, and should state on what fibrous plants they wish to ex- 
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periment, and to what extent in order that arrangements may be 
made for providing sufficient quantities of material to be operated on. 

5. A list of plants suggested for trial is appended. 

6. These experimental trials will be open to the public, and are 
likely to afford a favourable opportunity for inventors who may wish 
to make known their machines or processes, or to take out patents. 

7. Any enquiries or communications relating to the contemplated 
trials should be addressed to the Exhibition Branch, Revenue and 
Agricultural Department, Government of India. 
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TRANSLATION OF M. PUTON’S AMENAGEMENT 
DES FORETS. 

High Forests which are understocked. 

General rernarl s. — A forest formerly treated by the regular 
High Forest method, with a rotation of 140 years, for instance, 
may have deteriorated owing to e\cessi\e fellings ; a redemp- 
tion of rights of user, or a jiartition, may have divided its 
standing crop amongst several pro])rietors, so that it is no 
longer a regularly constituted forest, and yet the proprietor 
wishes to continue the former rotation. Without looking 
beyond the data we have before us, the problem appears to be 
insoluble ; it is just as impossible to adopt a rotation of 140 
years as to manage a farm scientifically, without a proper 
rotation of crops. 

Since the capital i^ insufficient, there must necessarily be a 
period during which we cannot e\ploit at 140 years ; but if we 
adhere to the definition, in which aincfnagement is explained 
as having for its object the determination of the annual yield, 
and the preparation of a table of fellings which will not lead 
to the deteriorjition of the forest ; it will be admitted, that the 
problem is readily soluble, and that it has an object which 
may be succinctly stated as follows : — 

To draw up a table for the annual yield corresponding to the 
cimen rotation^ and to fix the nature and order of the fellings 
which will he possible during the interval necessary for nature to 
produce a complete standing crop. 

There will necessarily bo two distinct phases in the working 
scheme, the one transitory, during which the produce will not 
be exactly of the kind the proprietor requires, and the other 
final, which will yield produce corresponding to the chosen 
rotation. 

This transition period will be more or less prolonged accord- 
ing to circumstances, it may only be a temporal^ phase in a final 
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working scheme, or a transition period preceding the working 
scheme, or finally a conversion rotation. The cases which may 
occur are indeed very numerous, and before going too far, we 
must establish an important distinction between them. Among 
forests, where the standing crop is insufficient for the high 
forest method with the rotation the proprietor has chosen, we 
may have to deal with the following : — 

A, Forests which have always been managed as high forests, 
or which, as in the case of conifers, cannot be treated in any 
other way, but have deteriorated owing to excessive fellings : 
to this case old foresters applied the term restoration to high 
forest,^ 

B. Forests which have always been worked as coppice, and 
which are to be converted into high forests. 

I will first deal with forests which come under A, and then 
with conversions^ which involve special rules and combinations. 

A . — Restoration of High Forest, 

I assume that the proprietor has fixed the rotation, i,e,j that 
he has decided to produce timber of a certain age, 1 20 years 
for instance ; I further assume, that the detailed description 
of the forest has been made, and shows that the proper gradation 
of ages in the standing crop is defective : there will then neces- 
sarily bo a transition period, before wo can commence fellings 
in accordance with the chosen rotation. 

In the transition period, it may be arranged to exploit certain 
areas prematurely, or else to glean produce here and there 
throughout the whole forest area ; this period will be, as we 
shall see below, either a special transition period anterior to 
the working-scheme, or simply a phase in the final working 
scheme. 

But whatever may be its character, it will always be easy 
to fix its duration ; at 20 years, 40 years, according to the age 
of the older trees, and their place in the final working-scheme. 
This consideration will necessitate the marking out the bounda- 
ries of the periodic blocks on the ground. We have all the 
data for this ; the length of the regeneration period, which 
depends on the climate, and the species, and the description of 
compartments which has been made as an estimate of the re- 
sources of the forest. 

We must, therefore, first of all, draw up the final working- 
scheme. This is necessary, not only for the considerations 
which I have just mentioned, but also for those which I have 
explained in the corresponding chapter on coppice.t 


• This expression {reconduction en futaie) is no longer used in Forestry, and 
we introduce it, not to restore it as a technical word, but in order more clearly to 
characterise situations which often occur in Hill Forestry. — (AU.) 
t Page 9, Vol. IS., Indian Forester.” 
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When once the general plan of exploitation has been established, 
that is to say the blocks marked out on the ground according 
to the working scheme, there are two ways of proceeding. 

The former consists in determining the duration of the transi- 
tion-period according to the age requirements, and to arrange 
the oldest standing crops in a first periodic block with a rotation 
which will be preceded by a transition period. 

In the latter, instead of placing the oldest crops, called by 
foresters the head of the working-scheme, in the first periodic 
block, with the proviso that they shall not be exploited till 
after a transition period of 20 or 40 years ; they are placed 
in the second or third periodic block, according to the delay 
that may be necessary. The transition period must, there- 
fore, be equal to one or two ordinary periods of regeneration. 
The first, or the earlier periods of the working-scheme, are the 
transition periods we have referred to ; in them the regeneration 
which may have been commenced in certain areas is completed, 
or premature fellings are made in others, or produce is gleaned 
here and there throughout the whole forest area, and without 
reference to the proper order of fellings. 

Of these two methods, the former may be called general, 
in that it may always be applied ; the latter will only suit a 
particular case, though one frequently met with, for, consider- 
ing the impossibility of determining precisely the duration of 
the periods of regeneration or transition, it is often possible to 
make them equal. 

Thence the advantage accrues of at once commencing the 
regular order of fellings, a matter of considerable importance, 
for we then avoid the disorder of a special transition period, 
and obtain the advantages of simplicity, and of impressing a 
definite character on each felling. If, for instance, a selection 
felling of old trees is urgently required in a compartment of the 
first periodic block, no forester would hesitate to call it a more 
or less protracted final felling ; if it must be made in the fourth 
periodic block, none would hesitate as to the manner of exploit- 
ing, or as to the class of trees to be removed, for we are working 
according to the table of fellings. With a special transition 
period of say 40 years, one is obliged, in order to recognise 
the character of each felling, to make a calculation which is 
doubtless very simple, but which may lead to errors, and omis- 
sions, and their effect is always greatly prejudicial to the object 
of the working-scheme. Finally, in important forest operations, 
we enjoy the benefit of introducing a uniform system, which is 
in unison with the administrative control of the forests. 

The produce of the first periods of the working-scheme is in 
this case, as in preceding ones, composed of two elements : 
produce from the ordinary fellings, which may indeed be 
hardly worth mentioning, and produce from extraordinary 
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fellings : these latter are taken from all parts of the forest, and 
form the principal produce of the transition period. 

We shall better understand this theory which I have endea- 
voured to generalise, after considering some examples. When (on 
page 228, Vol. VIJI., “ Indian Forester ”) I spoke of the capi- 
tal of exploitation, I was careful to explain the meaning of tnis 
term : the forest sliould not only contain standing crops, cor- 
responding to a gradation of ages from 1 to 120 years, but this 
volume should aL^o bo distributed in regular succession of ages 
over the forest area. Let us suppose for instance, a forest of 
300 acres of roguiar poles, and of a uniform age of 60 years 
which has just been thinned ; we should have our capital of 
exploitation constituted, in so far as the volume of a uniform 
standing crop of 60 years is equal to that of a series of 
propei'ly graduated standing crops from 1 to 120 years ; but 
this forest would not be constituted for imni(‘diate high forest 
treatment with a rotation of 120 years, for the oldest timber 
has not attained this age, and the trees cannot even be relied 
upon to AJcld seed sufHeient for complete reproduction. To 
take another example, we will suppose a forest of 300 acres 
containing a small area of young high forest 80 years’ old, and 
250 acres ol‘ young 20 years’ w^ood, under more or less 
numerous mature trees, (young growth in which final fellings 
are urgtuit ) ; we have here a Jbrest of whieh the growing stock 
is neither con^titlltcd by volume nor by age gradalion. 

In ord( '• nol to bewilder the reader by considering the 
numerous cases of irregular forests, whose restoration is desired, 
I will only con>ider two examples. 

Fird Fjj‘amph\ — 300 acres of retjular beech which has just been 
thinned^ GO years'^ old, and which is to be worked as high forest 
with a rotaiio}} of 120 years. 

If we allow the stock to grow up for 60 years in order to 
attain the age chosen for exploitability, we shall get a forest 
every where stocked with timber 120 years^ old, with the result 
that the proprietor will get nothing but thinnings from his 
forest for GO years, and ti)en obtain an excessive supply, an 
unnecessary luxury for which he has to pay by years of privation. 

A large forest proprietor, such as the State, could combine the 
management of this forest with others, and allow the stock to ma- 
ture, contenting himself meanwhile with a few thinnings ; but 
under the terms of the problem, i.e,, the forest being considered 
by itself alone, it would be more in accordance with the pro- 
prietor’s interests to commence the regeneration at once. 

But, at 60 years’ of age, beech does not generally yield suf- 
ficient seed to regenerate the forest. In spite therefore of the 
expense of artificial plantations, it may be worth while resort- 
ing to them in preference to the sacrifice incurred by drawing no 
income from a forest which is already of considerable value. We 
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shall then employ the method of artificial regeneration fellings, 
called shelter fellings^ because the trees are thinned so as to afford 
suitable protection for the germination of artificial seed, and are 
removed gradually in accordance with the requirements of the 
seedlings. 

Supposing the period of regeneration fixed at 20 years, the 
following scheme might be adopted : — 

\8t Period , — Artificial regeneration of the 1st and 6th periodic 
blocks. 

^nd Period, — Natural and artificial regeneration of the 2nd 
periodic block. Thinnings over Tj^^th of the area in the 
3rd, 4th and 5th periodic blocks. 

^rd Period, — Natural regeneration of the 3rd periodic block. 
Thinnings in the other blocks. 

Mh Period, — As above. 

General Table of Fellings, 


I. 

50 acres, 

60 years, 

.. 1880-1899, 

70 years 

IL 

50 „ 

60 „ .. 

1900-1919, 

90 „ 

III. 

50 „ 

60 „ .. 

1920-1939, 

110 „ 

IV. 

50 „ 

60 ,, . . 

.. 1940-1959, 

130 „ 

V. 

50 „ 

60 „ .. 

.• 19G0-1979, 

150 „ 

VI. 

50 „ 

60 „ . . 

J 1880-1809, 
•• 1 1980-1999, 

70 „ 
uo „ 


Special Table, 

1. Extraordinary produce — (a), fellings by volume. 

VI. 50 acres, 60 years — Shelter fellings ; fellings by area. 
Nil, 

2. Ordinary produce — (a), fellings by volume. 

I. 50 acres, 60 years — Shelter fellings; {b), fellings by area. 
Nil, 

Second E.rample, — Forest of 300 acres, of lohich 50 acres are 
stocked with young high forest of beech, and the remainder with 
young wood, 20 years* old, under old beerJi and silver fir more or 
less numerous, — Rotation, 120 years — Period 20 years. 

In order to be more precise, the description of compartments 
follows : — 

Years. 

A. 25 Acres, regular young growth, ... ... 20 

B. 75 „ seedlings and saplings with irregular 

high forest, ... ... ... 20 to 130 

»i young high forest, beech and silver fir, 80 
B. 12J „ saplings and poles, beech, ... ... 20 

E. 37^ „ poles with scattered trees of ail ages, 20 to 130 

E. 50 „ poles and saplings, silver fir, ... 20 

G. 15 „ final fellings required, ... ... 20 to 130 

H . 35 „ blanks, planted up, 3 

300 



280 


AKBHAOUflMT Dll VOBBTI. 


The principle of the working scheme will be to place C. in 
the Srd periodic block, and to distribute the remainder of the 
forest in the other periodic blocks. 

The two first periods will have a transitional character, and 
throughout their duration we shall obtain produce from selection 
fellings in the young crops. 

In the 1st period, the produce will consist of selection fellings 
of the oldest trees, and from final fellings. 

We must be careful to economize these resources, so as to leave 
sufficient produce for the second period, for which we shall re- 
serve the thinnings, preparatory regeneration fellings, and selec- 
tion fellings of trees which can remain without too much injury 
to the young growth. Not till the Srd period shall we operate 
on the little block of high forest which is now 80 years’ old, and 
the regeneration of the young crops, of which the mass of the 
forest IS composed, will not commence till the 4th period. 

General Table of Fellings. 












Jn acknowledging Mr. Aplin’s criticisms on the iigores employed in the Ist part 
of the translation of M. Futon’s Am^nagcmcnt, wc neg to state, that nnfortanate- 
ly this part was printed off hurriedly, and that the figures owing to certain diffi- 
culties connected with the calcnlations were left un-corrected. The result has 
been that the conversion into English measures was not complete, and that the 
adjustments necessary to adapt the examples to Indian prices were not made. 
Corrected pages will be issued in a new number. 
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Special Table of Felling 1880-1899. 


1 

1 

o 

Areas. 

Description 
of Btandiog 
crop. 

Actnal age in 
. 1880. 

Nature of 
fellings. 


Remarks. 



§ I. Extraordinary Pboduob. 




A— 

Fellings by Volume, 



II. 

50 

y 0 u n g 







growth 


Selection 





with irre- 


fellings of 





gular high 


the oldest 





forest, ... 

20-130 

trees, 

... 


IV6. 

87^ 

Same, trees 







of all ages, 

20-130 

Do. 

... 


yia. 

15 

Comp le t e 







young 







growth 







under ma- 


Pinal fell- 





ture trees. 

20-130 


... 




B.^Fellings by Area, 



... 

... 

1 ... 

1 1 ••• 1 

Nil. 




§ii 

. Ordinary Produce. 




A.— Fellings by Volume, 


lb. 

80 

Young 







growth 







with high 


Final fell- 





forest, ... 

20-130 


... 




B.. 

— Fellings by Area. 



... 

... 

1 - 

... 

1 

1 Nil. 



>1 

19 


as follows :— 

II) 3,600 cnbic metres 

IVb 930 

Via, 890 

••• ... 2,460 

or 369 cubic metres per annum. 

Estimate of the volume which might bo 
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OBlTlCISlfB OH NOTES, ETC. 


CRITICISMS ON ‘‘NOTES FOR A MANUAL OF INDIAN 
SYLVICULTURE.” 

Owing to want of leisure I have, mucli to my regret, to abandon 
my original plan of giving a few brief remarks of my own, by 
way of remark or explanation, after each objection or suggestion 
brought forward by my critics, who, I trust, will not in future 
be offended at my leaving many of their objections unanswered. 

Majou Campbell-Walker. 

The remarks of Major Campbell- Walker which follow were 
received many months ago, but have not been published before, 
as they formed part of a private communication, and it is only 
recently that permission has been received for their publication. 

1. 1 may state, as you ask me to do so, that I at once noted 
many definitions which I consider un-English and conveying no 
meaning to the English mind. ‘ Canopied * forest is surely better 
called dose or closed. * Stool-shoot * is surely belter as coppice-shoot^ 
and coppice-sapling better than ‘ sapling on the stool ’ ! 

2. “ Then in my opinion your definitions of saplings, poles and 
trees are far too arbitrary and require modification to suit our 
extremely rapid growth of Australian Eucalypti, Acacias and Casuar- 
ina, many of which are still saplings when far more than 12 inches 
in diameter and having shed their lower branches, and trees long 
before they have attained their full length of bole.” 

Yes, this is very perplexing. Would some one kindly sug- 
gest some classification less open to objection ? 

Kad Handi. 

The following points strike me on reading through the criticisms 
in the last two numbers of the ‘ Forester’ : — 

1. ‘‘1 should agree with you against Mr. Smythies in preferring 
the words ‘ coupe ’ and ‘ regime,’ but not as regards ‘ fall.’ We have, 
falls of snow, falls of rain, and the Israelites got a fall of manna ; 
there are falls on the ice, falls on orange peel, and windfalls for men 
and for trees, but really, to talk of a fall of timber will take people 
to the clouds and keep them there. 

2. “1 like to spell cover with a ‘t’ at the end, and have been in 
the habit of doing so when the word was used in its technical forest 
sense. ‘ Covert ’ is a woodman’s terra, and I imagine simply the 
Norman-French form of our youthful friend ‘ convert* 

3. “ Top ’ is certainly more intelligible than * top off.’ 

4. I am converted to your way of thinking about ‘ exploit’ and 
its derivatives. 

5. “ I differ from you about the necessity of dropping the very 
^pressive terra ‘ shade-loving,’ nor do I think your reasoning logical. 
You admit that shade is not darkness but partial light. Now, a host 
of plants and trees love partial light, i.e,, shade, and only thrive under 
^ese conditions : also, instead of avoiding light, they grow towards it. 
Place a fem between sunlight and shade, and it will send out a 
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frond into the sun, which will be presently withered by the excess of 
light.* You would not deny that it was correct to say of a plant 
that it loved a cool climate. ‘ Sandal loves the cool climate of 
the highlands of Southern India,* Coolness is a tempered heat 
exactly as shade is a lessened light. It is quite as correct and more 
expressive to say that Sandal loves a cool cliniato than that Sandal 
avoids a hot climate. Physiologically, lieat is as necessary to plant 
life as is light, and the parallel seems exact.f 

“ Again your illustrations do not appear to me to illustrate your 
point. Surely Ilardwickia hinata can be light-loving and yet stand 
shade exactly as Sandal is shade-loving, and yet stands a complete ex- 
posure to sun-light. And it is confusing to mix np in your expla- 
nations shade and shelter. One finds ferns most developed in climates 
where there is nothing to fear from cither frost or drought, and yet 
this nowise alters the distinct shade-loving character of these plants. 
Provided theio is shade (i.c., a subdued light) from overhanging rocks, 
mountain mists, &c., ferns will be found llonrishing in situations too 
shelterless and exposed for tree life. In artificial ferneries half the 
light is usually screened off artificially: substitute a frame of glass, { 
a far more complete shelter, and tlie result is commonly cucumbers I 
I prefer shade-hearing to shade-sujjeritig.^^ 

I really cannot see what there is confusing in distinguishing 
shade from shelter. Kad Haniji has unconsciously been arguing 
against himself and entirely in hit/ favour by adducing the 
instance of ferns. He could not have shown more clearly than 
be has done that these plants require shelter against frost, 
drought and other inclemencies of the weather, but do not 
object to a strong light as long as they have this shelter. More- 
over, his choice of terns as illustration for his argument is rather 
uufori unate, as the fronds of ferns and the cotyledons of conifers 
are only known instances of vegetable organs developing chloro- 
phyll in complete darkness. 

C. ** I agree with W. R. F. that Eugenia Jamholana should be 
described as an evergreen. In Ibe dry climate of Mysore it is a 
common roadside tree, planted expressly because it is an evergreen. 
I do not mean to say that in exceptional situations where the sub-soil 
moisture might bo cut off, as above massive gneiss for instance, the 
tree would not be bare for a short time. I can recall having seen the 
tree bare, but it is exceptional/* 

Does not the exception prove the rule? 

7* I agree with Sw. about shrubs and trees, I should describe 
a shrub simply as breaking up into branches, below breast high 
or 5 feet, the point where a standing tree is girthed. Practically 
this is what it comes to in estimating the Form-factors when measur- 

* Kad Handi would be more accurate if he said excess of heat** Excess of 
food would kill us, but arc we, therefore, hvngvi -luring? — E. E. F. 

t Quite 80, uiul therefore I do not use the term * light-avoiding.* — E. E. F. 

, t la glass any hhclter against the heat rays of the sun ? The contusion 
m Kad Handi’s miud ua regarUa light and boat ia truly delightful. — E. E. F. 

2 p 



284 


CRITICISMS ON NOTES, ETC. 


ing standing stock. A Iroe forking can be measured by girthing 
each trunk separately as tlic'y occur at f) feet above the ground, and 
making sonic allowance when ai>j)lying the Ff)rin-factor in use : but 
some trees (Casuarina sometimes on <liy uplands) arc sim])ly shrubs, 
stemless from the ground upwards. They may bo largish trees, but 
their form is that of a shrub. I have seen Casuariiias of tliis 
shrubby form both near the Madras Coast and on the Mysore plateau 
upwards of 40 feet in height. To measure them for firewood, a 
distinct series of Form-factors must be used expressed in terms of the 
girth at the ground level. This gives considerably extra trouble : no 
one who has experu'nced it is likely to forget the practical difference 
between a shrub and a tree. T use tlio term ‘Form-factor’ as 
applicable to the whole tree in the sense that ‘ Redueing-factor ’ is 
applicable to the bole. Thus a shrub can only have a Form-factor, a 
tree has a Form-factor and a Reducing-factor, and one or tlie other 
will ordinarily be used as tlie maiLetable value of the tree is as 
firewood or as timber. A Reducing-faetor is always a fraction, a 
Form-factor varies between O-bO (rarely 0 20) and a small fraction 
above unity. For Rlue-gnms and Casuarinas, the two firewood trees 
of 8outlieiii India, the Form-factor is ordinarily not very far removed 
from 0-50. This is a digression. I must defer suggestion till 1 have 
finished criticising the terms included in your definitions.” 

We mn^t have a limit of height for a ^shrub.’ I have seen 
plants 150 feet high, which forked at 2 feet from the ground, 
each new trunk girthing at least 5 feet. Are such plants f^hruls i" 
Since answering Svv. I linJ that Sir Joseph Hooker also limits 
the heiitbt of a shrub. 

8. By ‘hole’ I should with yon have understood ‘ clear stem,* 
otherwise stem and bole come to the same Ihiiig. Wo give trees 
boles by pruning or close planting. The stem ot a felled tree may be 
cut up in various ways for timber, but then 1 think all idea of ‘ boles * 
ceases and wo get to logs. 

9. “ In place of ‘ Fall/ which Sw. also objects to, would there be 
objection to continue to use the words ‘ felling ’ for timber and ‘cutting* 
for firewood. ‘ Yield ’ I dislike on account ol its vagueno'^s. Applied 
to a forest it includes such things as lioney and elephants. In 
certain inaccessible forests this muy he the only yield. Reserve is 
undoubtedly ‘highly objectionable’ in the sense in which you propose 
to employ it. I have used the words ‘standards’ ami ‘ coppice- 
under-btandards’ for the lust ten years, and I should imagine no terms 
had a more established currency. 

10. “ Light-demanding or Light-loving would I suppose be equally 
clear; the latter seems preferabie. 

11. “ Is there anythh\g to be gained by endeavouring to substitute 
‘ regeneration ’ for ‘ reproduction’ ? ‘ Regeneration ’ smacks very much 
of theology in English, wdiile ‘ reproduction ’ is one of those words 
understanded of the people which it is very undesirable to endeavour 
to replace. Talk to a Revenue Officer of the natural reproduction of 
a forest and he will undei’stand you. Begin on regeneration and he 
will glance at your pockets for tracts.” 
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The word 'regeneration" has been in use in India for the past 
15 years certainly, and it is in current use in England {lege 
♦^Journal of Forestry."") 

12. On first reading your definitions I resented the word 
‘ cpicorm.* »Shortly afterwards in describing a Casnarina plantation 
I found myself usiiig it unconsciously. It is expressive and supplies 
a want. 

Id. I must join emphatically in the protest that has already 
been raised ag.iinst the use of an utterly* unknov/n word for such 
a common tree as Acacia Catechu, What could be neater to your 
hand than ‘the Catechu- Ac ^cia^ if you Avant to give a colloquial 
name to a common tree. If you persi‘>;t in tliis ugly duckling, you 
must tell us how it is to he pronounced, wlietlier as the English 
word ‘care’ or Avhether ‘khair’ phonetic spelling. 

14. “I notice you do not a])])r<»ve of tlu* abbreviations of Dicoty- 
J((lou into Uicot and Moiwcotiftcdoii into Monocot, Might not the 
abbreviations (wliijh T believe are current to a considerable extent 
among practical men) be inserted in braekots. 

15. ‘‘ I agree with llie critici>m tliat has been made that ‘ gre- 
garious ’ and ‘social’ would be liable to be con founded. Would not 
^associative'' be less liable to lx* nuMinderstood than social. One 
talks of teak, v.^e., ncAer forming pure natural forest^, but growing 
always ‘ associated ’ wdtb other spoeios. 

10. “ As a g(Mieial criticiMU, 1 Avonld olVer the remark, that 

looking at the arrangenioi.t of the valuable matter in your ‘ 8ylvi- 
Liiltiire,’ tliere is luo niUL'li lieading and sub-lu ading, with back 
releronres tbrougli series of numbers great and small. At page 7 for 
instance, under II h/. (it is veiy hkc a lludget ! !) we have an enumer- 
ation of injuries caused by fiie, each injary muiibered ; then below, 
the reasons of the injuries willx numbers to coirespond. Could 
not llio reasons follotv the injuries, and thus do atvay with two 
s(Mies of retereiice figures? 1 imist admit, that on reading the 
Images thnnigh 1 have not grasped the principle on Avliieh the informa- 
tion is arranged. In a book of reference the sine qua non is to be 
able to lay one’s finger on a point at once, is it not? It Avould 
faeililute reference if the subject of each chapter could be printed at 
the head of each page, and if all general information preceded the 
dcsciiptions of classes of forests and individual species.” 

It has always been my intention to do this when the Notes 
are printed us a separate book. 

17. “ With regard to the enquiry about fires in Littoral Forests 

(page 7o), if the C’asuarina plantations on the IMadras Coast uro 
put ill this class, then fires do occasionally occur, even when the tree 
is growing on pure shifting sand, and there is nothing but the tree’s 
own leaf-deposit to burn, but they are very rare. I have seen a 
quarter of an aero in tlio middle of a Coast Casuarina plantation 
killed by fire. The fire was of the liglitcst character, but Casuarina 

• The name used by more than two-thirds of the population of India is surely 
not an “ utterly unknown word.”— B. E. F. 
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is extremely sensitive to fire. If the Casnarina plantationj on the 
Madras Coast are to be classed * Littoral,’ where will you put the 
equally fiuo plantations of Casnarina on the highlands of Mysore, 
wliere the tree flourishes wherever there is moderate moisture up to 
5,000 feet ? In ])oiMt of a])pearance tliere is nothing to choose be- 
tween the best planting in both localities. You will be able to 
draw your own eoncbisions from the figures of growth which will 
jshortly be published, but practically the class of forest is the same 
whether on the coast or inland. 

18. “ 1 doubt if the distinction of cold weather leaf-shcdders and 

hot weatlu'r leaf-shedders is useful in lov.' latitudes in India, where the 
cold weatlnu- and tiie hot weather merge into tlic dry season. In the 
central hill forests in Mysore, the tiin(‘ when there arc most trees with- 
out leaves, is hetweem tlio cold wcatlier and the hot weather in March, 
when the dry wind is strongest, ainl this season coincides, or 

follows 1 m al)ont a foitniglil, llie most dangerous [i^riod of the fire-sea- 
son. ]\Iany trees are evergreen all through the dry season, most trees 
in places avIm 1 (‘ tliere is subsoil moisture. 8om(' leaf-sheddcrH get tlieir 
leaves eailii'r than otliers, but 1 think qiiiti* inde])endcntly of the 15^ 
of mean ti'iiija ralure which marks the difference between the cooler 
and tlie wanner \Aeather. In the lower, drier, hill forests, llardwicl ia 
huiutd is the fir.^t in leaf. It is usually in all the beauty of its young 
foliage in tlie eaily jiart of March or the second fortnight in February, 
and sidlVrs in coiisiMpience from fires. BoswcUia thin'if era, 
common a^^ociate, loses its foliage later, hut irregularly, depending 
on subsoil moisture. These two species cliaraclerize tli(‘ drier and 
hotter of the central-bill forests; there are tiacts AAbero these species 
are grcgaiioio. Would you call this class of forest ‘cold weather 
leaf-sliedtiing ’ or ‘ hot w (‘atber leaf-slj(‘dding ’ ? I see you class 
IfarcLriiLla lunata forest as hot weather leaf-shedding. It is in 
Mysore the only tree I can recall as a di^tinct cold weather leiif- 
sliedder. S< Itkichera trijuga in the western t«'ak forest of Mysore 
comes into Icat when the hot weather is about half over, i. c., later 
than Ilardit ichta hinata in the hill-forests. These two species are 
remarkable as tin' first in leaf in Ibeir class of forest. 

“I may incntion, tlial in the central-hill forests in ]\Iysore, in a 
locality wIkm e teak and JlardtvicUabiuaUi occur, cither gregarious, or 
associated wdlh otlier trees, teak occupies the cool moist upper 
regions of the lulls, Ilarchrickia hinata and JJofiwel/ia thurifera the 
lower portions swept hy the dry wind from the plateau, 8andal 
being scattered here and there over the whole area, anywhere where 
there happens to be natnnil or accidental protection from fire. This 
distribution is well marked in the Cauvery forests (about 120 
square miles) on the southern frontier of Mysore.” 

In Central India, includinS2J the Khandesh District of Bombay, 
Hardwickia hinata loses its foliage at the end of March or be- 
ginning and even middle of April, while the Boswellia is leaf- 
less by the end of December. If in Southern India the Hard- 
wickia sheds its foliage in February, then I must alter my 
classification or introduce some remarks to that efiect. 

19. “ At page 91— ia ‘ direct ’ as clear or as descriptive as * in situ * 
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sowings; also, I think situ sowing’ is th© more common ex- 
pression. In what follows with regard to nurseries and planting, 

I differ from you on many fundamental points. Different systems 
are suited to different localities. On the Madras Coast, Casuarina 
planting appears to cost about four annas per established tree, whether 
in private or in Government plantations ; in Mysore the cost is from 
one anna to one-and-a-balf annas depending on seasons; onc-and- 
a-half annas is the cost o*f planting a pitted area twice over. In 
Madras there are no pits, in Mysore there is no watering; in the 
former most of the expenditure is for watering ; in Mysore for pitting. 
I look on the perfection of planting as that in which the nursery 
plant can be taken out of the nursery and planted where it has to 
grow without any change of conditions. One has much to unlearn of 
what one has seen in Europe of planting in easy moist climates.” 

Does Kat) Handi mean that if a certain species is selected to 
be cultivated in a given locality and soil, in whicdi its growth 
is slow and languishing, we must plant out weak, miserable 
seedlings raised in a similar locality and soil? What is then 
the use of nurseries? Why not ahoays sow in situ, for that 
would be the very perfection he aims at? Under no other cir- 
cumstances could a “ change of conditions be avoided.^^ 

Mr. Prevost. 

“ On page 402 of the ‘Indian Forester’ for Dccembor 1882, you 
state two facts, wliich, allow me to explain, are not quite correct. 

1. “Goats swallow llabul seeds, but when chewing the cud eject 
the seeds and do not ])ass it through their stomachs : this is only done 
by cows and buffalos. I have had 2,000 goats out daily in my 
Babul Bans, and agree with the villagers that the seed falls from their 
mouths and does not pass through them. 

2. “ Again fire often ravages tlie Berar Bahiil Bans. As a rule, 
the Bans are the grazing ground of the village and, therefore, all 
grass is gone by the hot weather. Hence tlieir comparative immu- 
nity from fire. But I had two small fires this year in iny Babul Ban, 
and formerly, when this Ban w'as a District Forest, it often was 
burnt. All the Bans in Berar have a dense growth of very coarse 
grass and weeds in them.” 

E. E. Fernandez. 

A JOUliNEY THROUGH CIIAMBA. 

( Continued from page 20), 

Sih July, — To Bhandal, about 9 miles. A very pleasantm arch 
all along the valley of the Siul just above the river, the road 
being never very far away from the water, and with the pleasant 
roar of the stream sounding in our ears. There is what is called 
a “Forest liouse^' at Bhandal, but “hut” would be a more ap- 
pi*opriate term, as it only consists of two small rooms, nothing 
else; not even a bath-room, and as the walls are plastered with 
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mud, the place does not look inviting at present. There are a 
few grand, rugged deodars near the house, very gnarled and 
crooked, and the plaee is the ahode of a Devi, for just in front 
are two large ‘Mingain^^ stones. Tiiere was a line stone bull 
here till a year ago, but a Freneli traveller simply stole it, there 
is no other term, b>r he just packed it up and took it away. I 
have no doubt it will adorn bis family mansion witli some 
charming stoiy ailndied to it. Immediately alter our arrival we 
went down to the stream below and had our usual bathe, there 
was a fairly deep corner, and as the water wa.’, not at all cold we 
enjoved it very much. While dressing, a deputation waited on 
us, and refjue^ted the honor of our presence at a great wre.'-t Hug 
tournament, wliieh was just about to eomnicnee on a ])retty little 
maidau on Il»<' otlier side ol the stream. A stalwart Casbmiri, 
one of our 'J’l ruber C’ontraetors, carried ns ov<^r on Iris shoulders, 
and we si^ated uursrdves on the gra^s and wait'd for the luisincss 
to eomineiicc. At first wo did not take inueh inteiest in it, as 
it wa^ the usual slow native wrt‘^tling, liead to head wailing for 
a chanci*, or ( Ue one man silling (ui the ground and the oilier 
holding liim tightl) round lh«' waist tr) ing to heave him over 
on his Irack; hut we soon hegjin to know the different competi- 
tors by ^ighl, and to become inteivsted in the different strug-gles. 
A\e eiKjU’.rul into the liistory of the tournament, and found it 
was a galluring of the elans of the Bluindal Valley, a sort of 
athletic meet “[iromoted^^ by a person whom they called the 
^'Mali,'^ who \Mis giving the prizes. There were regular heats, 
the loser dropplnii' out ot the eoiitest. After a time it beeame 
evident that the ‘^craidxs^’ were tuo fine men, ])y name Jhampra 
and Sanuia, whose history we learnt. Jhampra, a, middle aged 
man, with long hair, a very hairy face, and a eornigated 
brow looked not unlike a hear; he was a blacksmith by trade, 
and had at one time been the eoek of the wade, and taught the 
young men; in time, however arose, or rather grew u]), ISamd.i, 
an artist in pcltei y, otlierwis’c a fjlmrra maker, a very iine 
young man, face ([Uire smooth, line build of body; and he, having 
learnt the science fiorn JJjampra, and liaving v<iitli and activity, 
overthrew the old champion. As popular talk went Jhampra 
would ratlier not meet ^amda; this served to give us quite an in- 
terest in the at[aii,.aiKl we at onee olfered two prizes, (»ne for winner 
the other lor lo.sor li they would ‘^try a fall."’' There was some 
diffidence on tlie part of Jhampra, who had a sprained thumb, 
but at length, having gone through the usual ceremonies, ot 
eating a little earth, jiulting tlieir ca]is on the ground and 
shaking hands as in the ''ring,^^ the liattle commenced. They 
had different modes cf engaging ; Jharnjira would go hack about 
a dozen paces, then conic running up sideways till be got close 
to his opponent, and ili»p down into a stooping attitude with his 
baiids OD his knees; Samdu merely stood and waited. I suppose 
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they were at it for three or four hours, sometimes exasperating 
us by the patient way in which one strove to j^et a c^ood g^rip, 
and the other merely undid his hands; after a "ood deal of this 
Jluimprd suddenly dropped on the ground, and a movement 
quick as lightning, hurled Samda over on his back, but the latter 
was like an eel, and as he fell, managed to turn, so tliat only the 
outside of one shoulder ‘touched the ground, I was referred to 
but gave it as no fall, it being necessary that both shoulders 
should be on the ground. They began again, but though we 
stayed ^ill nearly dusk, neither had gained any advantage. I 
promised, however, 1o make Jluirnpra a present, as he at any rate 
had obtained a “ try.^^ There was an amusing incident besides 
the above; a nice looking young man with a comical expression 
of face, entered the arena, and noticing bis likeness to a friend, 
Avo dubbed him Ker '' at once ; well, opposed to ‘‘ Kcr^^ carnc a 
btraTige figure whose appearance seemed familiar to me, and il# 
turned out to be my peon by name Soliun, he is a MuzbiSikli, 
and has hair about ii feet long, and wore a pnggri to keep his 
flowing locks in place. He and “Ker^^ engaged much to the 
amusement of all, for Sohun^s pnggri, every now and then came 
off and down came his liair; there was no fall on either side, 
but it seemed to me that Ker” was only pla 3 dng with him, so 
1 called him a^idc and ollercd him a rupee if he would throw 
Solmn, who was vapouring to soirc bystanders. ^^Kcr” at 
once ran back into the ring, and peremptorily called to Sohun, 
and at it they went; in aliout two minutes he had Sohun with 
his back downwards, but holding himscdf clear of the ground, 
and vainly endeavouring to save a fail, but ^^Ker” simply sat 
on bis chest and Hopped hiin down with both shoulders touching 
the ground, we gave ^'Ker” his rupee to his great delight, and 
then went back to the house, having enjoyed ourselves im- 
mensely. 

To-day I found for the first time Af^plcn'iuw cefcracJi and A. 
jctpon'iciim and regtilh, barren frond (Uil}', as the fertile 

froud dies down early in the summer; it was growing on a rock 
on the river bank below llluindal at about 5,500 feet. Next day 
we marched to the village of Tringal, where our tents were 
pitched on tin* roof of one of the village houses, as there was no 
Hat space available an^^whorc near. 1 bad often heard of this, 
but never quite believed it till now, it was a very good encamp- 
ing ground, as it happened to be rainy weather ; had the sun 
been out we might have found the village odours rather over- 
poAvering, as it was, Ave were very glad to he on such a well 
drained place. The road from llluiiidal to Pringal is very pretty, 
a change of scene almost at every corner, but it is rather an 
exasperating road, as it goes up and doAvn in the most purposeless 
'vay, sometimes dropping doAvn very steeply only to ascend as 
fi eeply^ simply to avoid a rather large stone; any hill pony can 
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go over it with ease and safety. On the way we went up into 
the Chadbent Forest to see some logging works, and one thing 
that struck me was there being no necessity to bark deodar 
trees at felling, for every particle of bark is rubbed away in the 
descent to the water's edge. There are some fine ash {Fraxims 
ficrihunda) in this forest, of which we have cut a few for the 
Lahore market, but the wood is so heavy, that I fear it will be 
a long time before the treacherous Ravi yields up the logs at the 
Shdhdara Depot. 

We saw our first bear to-day, and this fact will, I think, show 
that they are not the common blackberries on every hedge ” 
that some people try to make one believe; here have we been 
tramping for three weeks over all sorts of country and never 
caught a glimpse of one; I do not say we ever tried to find one, 
but still, considering the extent of country we have covered, we 
should have seen some were they so veiy common. Our bear 
happened to us in this wise — we had just come in from Bhandal 
and settled down comfortably for the evening, when on the 
opposite side of the stream my eye caught a small black object 
among the tall balsams ; I thought it moved, but was not certain, 
and lazily regarded it, after looking for about ten minute? I felt 
sure it moved, and presently in ran an excited guddi with the 
news of a bear, and showed me my black spot ; we huddled on 
our clothes and boots as fast as we could, and ran down to the 
stream and across ; then a pumping pull to a spur above where 
we had seen the bear, there he was, sure enough, but rather 
indistinct in the darkening daylight, among the tall balsams; 
we tried to get nearer, but the ground and jungle would not 
admit of it, so there was nothing left but to draw a head on 

friend bruin," (as the writers in the “Asian" have it,) and as 
I was firing with a smooth bore at sixty yards, I had to aim 
carefully ; 1 hit him, but saw that he went away, however I ran to 
the place and louiid blood, which we tracked for some distance, 
and then had to give up as it was nearly dark ; as luck would have 
it, this was the only day on which 1 was without a rifle ; I had 
Carried it with me every day till we got to Bhandal, and had be- 
come so sceptical of bears, that I left it at the Bhandal Forest 
House ! Along the road from Bhandal I saw a good deal of 
Osmunda regain, but nothing except barren frouds. 

Next day (10th July) we left our camp standing at Pringal, 
and walked up to within 3 miles of the Padri Pass, the road is 
a very fair one, passable for ponies all the way, but is very uneven. 
It rained heavily at times during the day, but cleared again. The 
forests up the Bhandal valley, lying as they do near a fair float- 
ing stream have been nearly cleared of all good trees, and will 
require much time to recover. We saw another bear to-day, a 
long way off on the opposite side of the valley, much too far for 
US to go after him. The ferns near Langera and above are very 
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good, especially in a damp corner under a cliff just under the 
village. I found in one spot Omunda Claytoniana ; Polypodium 
pj^egopteria ; Athynium Jimbriatum ; Aspidium TAomaoni; Lastrea 
aparaa ; and a variety of A. Filix famina — higher up towards 
the Pass some very fine Cheilanthea subvillosa and Cystopteris fra^ 
gilis» I have not yet found Aaplenium oiride, at which 1 am 
rather surprised, as I fully expected to get it about this part. 

Next day we retraced our steps to Bhandal ; the day after, a 
long march into Manjir, where lives the ex -Raja of Chamba, 
Gopal Singh, who was deposed by the British Government in 
favor of his son, Raja Sham Singh, who is at present a minor. 
The road from Bhandal to Manjir is very fair to the crossing of 
the Siul river, then there is a rather tiring pull to the top of the 
range, and then a vile road down to the village of Manjir. 

On the 13th I went back to my head-quarters Kalatope. From 
Manjir, there is an excellent road along the river to a fine wooden 
bridge across that, and then at an easy gradient up to Pokri. 
I rode BO far and walked the rest; at the bottom of the hill below 
Pokri I found anew fern (to me), which has been pronounced hy 
the Kew authorities to be Notholana vellea ; I missed it on my 
first journey this way, and yet it is quite common here. After 
leaving Pokri I went down to the river Ravi and crossed on mus- 
sucks,^^ and then took a bee line up to the Chil Bungalow, and 
home through the Kalatope forest. I expected to find the usual 
" drais or sarnai ” with a charpoy at the river to take me 
across, but was disagreeably surprised to find only a big mussuck, 
and on this I had to lie somehow with my feet dangling in the 
water; however it was a novelty, and that is something to be 
thankful for. T reached home by 3 o’clock in the afternoon, after 
a very hot and tiring walk through Chil forests. 

Since writing my journal 1 see a letter from B. P. ” 
asking me about the Rhus punjabensia,^* He is, 1 think, right 
in what he says, but the names are so puzzling, that I am not 
yet clear which is Pialacia and which Rhus, and must look out 
for the flowers this year (1 883). The local name for Pistacia ap- 
pears to be Kakkr(3ran, ” for no one seems to understand “ Kak- 
kar.” I am now disposed to think that all the trees I have noticed 
are Pistacia and none Rhus punjahensls. I have seen a good 
deal of Pistacia wood in Chamba, and its color seems much lighter 
than the Simla wood ; it takes a beautiful polish, but is certainly 
given to warping as B. P.” points out. 

J. C. McDonell. 


THE BALSAM. 

This favourite annual is one of the best we have for brighten- 
ing up our gardens in the rains, and duringtbe flowerless months 
in the beginning of the cold season. The wild species, Impatiena 

2q 
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Bakamina^ from which our garden varieties have sprung, is a 
native of India, and is principally found growing in damp, 
shady places in the lower Himalayan valleys. The wild plant 
has a beauty of its own, but from a florist’s point of view it is 
not to be compared with the variously colored, double flowering 
cultivated varieties. It is grown in most of the European and 
Native gardens throughout the country, but unless the plants 
have been rai^ed from imported seeds, the varieties met with are 
not far removed from the wild species. It is possible to raise 
plants from Indian grown seed with flowers little inferior to 
those of the best Camellia and (Jarnation flowered varieties of 
European nurserymen’s catalogues, and as raising one’s own seeds 
is a pleasing and profitable occupation, I shall, further on, describe 
the most cei tain method of securing a strain of good acclimatized 
balsams. The coarse weedy strains will exist without any care 
or trouble, hut in order to have well grown plants of good va- 
rieties in flower from July until November, a httle attention 
has to be paid in selecting the dates for sowing, and also to their 
treatment during pi ogress of growth. 

The first sowing should be made in the beginning of June, 
and continued every foitiiigbt until the beginning of September. 
The seed pots should be kept under the shade of a tree, or covered 
by mats or any suitable shading material until the seeds germi- 
nate. As soon as they have germinated, shade should be gradu- 
ally withdrawn until the seedlings are able to stand full exposure 
to the sun. When the seedlings are two or three inches high, 
they should be potted singly into small pots, and again shaded 
for a day or two until they have made fresh roots. In the course 
of ten days or a fortnight they will be ready for a shift into a 
larger sized pot, and the same process should be continued until 
the flower buds begin to appear. In order to have good speci- 
men plants, three shifts should be given during their progress of 
growth, but if time cannot be spared, and if the proper sizes of 
flower pots are not to be bad, only two shifts need be given. It 
is a good plan to see that the mail does not neglect to shift them 
as soon as ready, and that he uses the proper sized pot. As a 
rule, when left to his own devices, he will transplant them from 
the seed pot into one of the largest he can lay hold of. The re- 
sult of his treatment is tall weedy plants or total loss from 
sourness of soil and damp. The gradual transplantation from 
a small sized pot into a larger, is a very important matter, and 
should never be neglec-ted when specimen plants are desired. 
The soil should be light and ricli, and the pots thoroughly drain- 
ed. I find the following to be a very suitable mixture of soil, 
viz., one part loam, oii^* pari old cow or stable manure, ooe 
part leaf mould and one pait sharp river sand. Water liberally, 
but take care that the soil in the pots never becomes sour owing 
to defective drainage. 
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In order to save seeds from the Camellia and Carnation flow- 
ered varieties sent out to this country by European nurserymen, 
the sowinfjs made from the beginning to the middle of July, 
should be specially looked after. Sowings made previous to that 
time generally fail to produce seed, owing to damp, and those 
made later fail owing to cold. When the plants are densely 
branched, thin out the lateral shoots, so as to allow of all those 
remaining to stand clear of each other. If the strain is a good 
one, the flowers will be very double, hence many may fail to pro- 
duce seed, and those that do, only produce it in small quantities. 
As they seldom all fail to produce a few seed pods in October and 
November, a few ripe seeds are generally obtainable. These 
should be carefully stored, and kept until the following July, and 
sown between the beginning and middle of that month. The 
flowers from the acclimatized seed of the first season are invari- 
ably of poor quality. Many are single and semi-double, and a 
few double, but inferior to the flowers of the previous season, 
grown from imported seed. The best double flowering plants 
should be selected as seed bearing stock, and kept as far as possi- 
ble from the plants with single and semi-double flowers. If 
selection and isolation is carefully attended to, it will be found 
that the proportion of good double flowers will increase yearly, 
and in the fourth season, out of hundreds of plants scarcely any 
single or semi-double flowers will be met with. The strain of 
acclimatized balsams you thus secure will seed freely, and possess 
flowers nearly of equal merit to those of the best imported va- 
rieties. They are also much hardier and not so subject to damp 
off during periods of excessive rainfall. 

W. G. 


A TREE YIELDING BALSAM OF COPAIBA IN THE 
GHAT FORESTS OF COORG. 

This promises to be a valuable discovery. Its history is rather 
a curious one. Mr. A. L. Tod, who for some years has been 
resident in these forests, happened on a tree two or three years 
ago, which when cut into yielded an oily liquid, which gushed 
out copiously from fissures in the heart of the tree. He did 
not think much of it at the time, but a month or two ago, I 
shewed him a compilation of information all about rubbers, 
published by Messrs. A. M. and J. Ferguson of Colombo, the 
editors of that useful periodical ‘‘The Tropical Agriculturist.” 
Amongst the various papers about rubbers collected in their 
little book is one by Mr. Cross relating his experiences whilst 
hunting up Ceara and Para rubbers, and also a short account of 
the Balsam of Copaiba tree. On reading this Mr. Tod said at 
once that his oil tree behaved exactly like the Copaiba tree 
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described by Mr. Cross. He did not knovr what the tree was 
like, nor where to look for it. Luckily, however, he was making 
a clearing for a teak plantation at Kootampolle at the bottom 
of the Perambadi Ghaut, so orders were given to the fellers to 
report any tree which spouted any liquid from its centre. It 
was not long before one was found, and some of the liquid 
collected. It was a thick oily substance of a claret red. On 
comparing it with the medicinal Balsam of Copaiba, I find the 
latter is not so thick and is a yellow colour, and also has a more 
pungent odour, though there is no doubt that our liquid has the 
characteristic smell in a less degree. 

I have just returned from an expedition to Kootampolle, 
where Mr. Tod and I had a great search, for the tree. The 
clearing bad in the meanwhile been burnt, and the tree therein 
charred, so that we had little to go on, except the leaves which 
had been gathered from it, and on cutting into the trunk we 
saw the structure of the wood. We also noticed that it was 
not a buttressed tree. These two points were indeed all we had 
to go on for a long time, lor in these heavy evergreen forests, 
it is very little that can be seen of the leaves of a tree unless of 
very peculiar shape. The first day we were quite unsuccessful. 
The second we began by searching this clearing, and soon found 
several stumps which had the liquid still standing in them, so it 
was evidently a fairly common tree. We then looked very care- 
fully round the edge of the adjoining jungle, and at last found 
a tree. After that it was comparatively plain sailing as we soon 
caught the characteristics of the bark and habit of trunk, which 
is pretty nearly all that one has to go on in these forests. 

Unfortunately the tree has neither flower nor fruit at this 
time of year. But Mr. Tod is going to have one felled every 
now and then until he can get the flower. The leaves are 
somewhat like the Plerocarpus marsupium^ but very irregular in 
size, varying from 2 to 5 inches, also in shape, being sometimes 
lanceolate sometimes ovate. I enclose a few specimens. 

I am sending the liquid home to be reported on. From the 
second tree we operated upon, we obtained two different liquids. 
The one the thick oily stuff already described, and the other a 
yellow watery fluid with a very disagreeable smell. I thought 
at the time, that this would turn out to be the true balsam of 
copaiba, and so sent off some of it to England, as well as the 
oily fluid. But on further examination I fear it is useless. 

I will send the London report on the liquid to the “ Forester'' 
as soon as I receive it. 


F. B. D. 
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RESULTS OF FOREST METEOROLOGY AS HITHBE- 
TO PUBLISHED BY EBERMAYER IN GERMANY 
AND FAUTRAT IN FRANCE * 

In order to find what effects forests have upon the atmosphere 
and climate of a country, the first step is to ascertain the actual 
conditions of the air inside and outside the forest. 

EbermayePs work, published in 1873, shows that 4*7 feet above 
the ground, the air inside good forests in Bavaria is 1°‘8 cooler 
than the air outside. In the crowns of the trees, which we may 
take as 40 feet high, the air is 0^*7 cooler than the air outside at 
4*7 feet from the ground. Fautrat, in experiments which suc- 
ceeded those of Ebermayer, went further by ascertaining the 
temperature of the air outside of the forest also at a greater height. 
He observed at four places, namely 4*6 feet above the ground 
inside and outside of the forest, and at 45*9 feet above the ground 
inside and outside. Taking again the lower observatory outside 
the forest as the standard of comparison, his results are shown 
by the following statement, vide Fig. 1. 

I subjoin a statement of similar form with EbermayePs results, 
vide Fig. 2. 

Fautrat obtained his figures as the means of daily minima 
and maxima, Ebermayer as the means of 8 a.m. and 5 p.m. ob- 
servations. Neither figures are therefore true means, and it must 
be remembered that the true means might give quite different 
comparative results. For instance, Ebermayer^s figure — 1®*8 
near the ground inside of the forest changes into — 0^*4 when 
the means are calculated from EbermayePs daily minima and 
maxima* 

Until true means have been ascertained, we can only give 
the general results of observations in Central Europe as follows. 
The mean between daily maxima and minima is in the forest 4*6 
feet above the ground, about 1° Fahrenheit less than in the same 
height on a meadow outside. At 46 feet from the ground, just 
above the crowns of the trees, the air of the forest and of the land 
outside is of the same temperature, and a trifle (0°*2F.) higher than 
4*6 feet above the ground outside. 

Small as the differences of temperature are, it must be home in 
mind that very considerable effects may take place, accompanied 
by comparatively insignificant changes of temperature in the air, 
which interchanges so easily. In India the differences of tem- 
perature will be ve^ much greater than in Central Europe. 

The diagram {Fig. 8) shows what influence the elevation 
above the ground and the forest had upon daily minimum and 
maximum temperatures. 


Fahitnh ^ Engtiih inchei and feet, and all timperatarei in degrees 
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Taking the temperatures 4*6 feet above the ground outside of 
the forest as standard^ we find in all the other positions the mini- 
ma higher and the maxima lower. The differences are not equal, 
but they average about 1 degree in the French experiments and 
3 degrees in Germany. 

Ebermayer determined the vapor tension inside the forest and 
outside at a height of 4*7 feet. He found it 0*31 inch inside 
and 0*30 inch outside. These figures differ so little, that we 
may say the tensions are practically the same. If therefore 
Ebermayer found the relative humidity more in the forest than 
outside, the difference must almost entirely be accounted for by 
the lower temperature inside of the forest. His figures are 85% 
inside 78% outside. 

Fautrat has for deciduous forest at the height of the crowns 
f'45 9 feet^ 73% and 70% respectively. For pine forest he has 
following percentages : — 

Bolatirc hamidity. 

Jnude. Outside, 

39*4 feet height, ... 

4 6 feet height, ... 

Taking all the above data together, we may conclude that near 
the ground the vapor tension inside and outside the forest were 
practically the same, that the relative humidity near the ground 
was in the forest about 70%, at the height of the crowns over 
the forest 75%, near the ground outside 65%, and at the height 
of the crowns outside of the forest also 65 % . These are, however, 
merely approximate figures, sufficient to give a general idea 
of what differences prevail. The real determination of the mean 
relative humidity, taking in all hours of day and night, cannot be 
said to have been made in these cases, and the results might he 
different if the real means were ready for comparison. (Whilst 
Fautrat found the outer air comparatively richer in vapor higher 
up, the experiments at Dehra Dun in 1883, show the air at 66 
feet to have about 5% less relative humidity than at 4 feet from 
the ground). 

Assuming it to be proved that the air in the forests is relative- 
ly moister, it depends now how much , interchange takes place 
between the air in the forests and the outer atmosphere. Before 
however this can be traced, a further examination is of the utmost 
value, to determine the temperature and the moisture of the air 
above the forest and above the outer land at a height about double 
that of the forest trees. This has apparently not yet been done 
in Europe, and it would give very important results in India, 
where all the effects of the forests must be greatly intensified, 
owing to the hot climate and the great changes in the state of 
moisture during different seasons of the year. 

As regards the rainfall, Ebermayer made no comparative ex- 
periment between the forests and the outside, but he believes 
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that in uniform plains the influence of the forest upon the quan- 
tity of rain is very small. It increases with the elevation above 
the sea, and in summer. 

Fautrat set up rain gauges over the forest and at the same 
heights above the ground outside. Taking deciduous and pine 
forest together, he obtained 35-1 inches of rain over the forest, 
and 33*3 inches of rain* over the outer land in a year. This 
means a diflPerence of 5 per cent, in favor of the forest. 

In view of this result I must, however, refer to the undoubted 
fact that especially in cold weather the more elevated ram gau- 
ges receive less rain than those nearer to the surface, so much so 
that in one case the rain collected at a higher elevation was only 
one-half of that collected near the ground. If we consider the 
upper limit of the forest as a second surface, and apply the above 
rule to it, the rainfall on this surface (formed by the crowns of 
the trees) should equal that near the ground outside. The rain- 
fall on the raised platform over the outer land should be less than 
near the ground outside. Hence naturally the rainfall on the 
high platform outside will be Jess than amongst the crowns of 
the trees, and this fact might thus prove nothing at all in favor 
of the forest. This applies also to Mons. Fautrat^s results. 
The matter should be further enquired into by having also rain 
gauges near the ground outside, and also at a height double that 
of the trees over the forest as well as outside. 

Fautrat placed also rain gauges on the ground inside of the 
forest. The comparison between the results with rain gauges 
near the ground and with rain gauges above the crowns of the 
trees shows how much rain was intercepted by the foliage. Faut- 
rat found the interception equal to 40 per cent, of the rainfall 
which reached the upper surface of the forest. 

Ebermayer's figure obtained from seven stations is 26 per cent. 
Fautrat had only two stations. Giving in the case of each author 
credit for the number of stations, we arrive at the round average 
figure of 30 per cent, as the interception of rain caused by the 
foliage of fully stocked forests (pine and deciduous) in Central 
Europe. 

Ebermayer and Fautrat have both made experiments regard- 
ing the quantity of ozone in the air of forests. There is not 
much difference in the proportion of ozone at different heights 
and inside and outside of the forests. The results deserve atten- 
tion on account of the remarkable agreement between the ozone 
and the mean temperatures as given by each of the authors. 

4. There is least ozone near the ground inside of the forest. 

Ebermayer made a series of other observations, of which the 
most stuking results are given in the following. 

He determined the temperature of the soil at various depths 
from the surface to 8-7 feet, inside of the forest and on the sta- 
tions in the meadows outside. 
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iDiide of Outside of 
the forest, the forest. 

Metn temperature of the soil 

at 3-7 feet depth, ... 18°-2 25°-0 

Difference, 6°*8 

The soil at 3*7 feet depth is thus on the mean of a whole year 
6®* 8 cooler than outside. ^ 

The temperature inside of the standing trees was observed, and 
from two daily readings averages were calculated for the whole 

year. 


Height above Temperature in the forest ; 

the ground. of the trees, of the air. 

Abput 40 feet in the 

crown of the trees, ... 47‘8 48*9 

About 4*7 feet, ... 46*7 47*8 

In the crown the trees are 1^*1 cooler than the air, near the base 
(4*7 feet) the trees are 2:°*1 cooler than the forest air surround- 
ing them. 

Another experiment of Ebermayer was, that he set up small 
vessels with 1 square foot open surface, inside and outside of the 
forest. He sheltered the vessels from sun and rain, and left free 
access to the wind. He filled the vessels with water, then with 
moistened earth, then with moistened earth covered in the forest 
by leaf mould. 

The evaporation of water in these vessels when water or mois- 
tened earth was used, was in the forest only 37 per cent, of what 
it was outside. 

When the vessel with moist earth in the forest was covered 
with leaf mould, the evaporation was only 16 per cent, of that 
which took place during the same years outside the forest, in 
a vessel not covered with leaf mould, but otherwise treated in the 
same way. 

The above facts must be well understood, otherwise they will 
mislead. They are not meant to indicate the amount of evapor- 
ation which really goes on under usual circumstances in a forest 
and on the land outside. 

We find that the air inside of the forest is in a state which 
favors evaporation much less than the air outside, but the forest 
soil retains water and keeps up evaporation at times when the 
evaporation outside is almost nil for want of water in the soil. 
Further there is all the evaporation in the foliage of the trees 
to be placed against the evaporation in low grass on the mea- 
dows. The lower temperature of the air in the forest, the greater 
degree of moisture, and the diminution of the winds, are three 
causes bringing about the small amount of evaporation from 
vessels with water or wet soil exposed to the forest air. The ac- 
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tuSil 6vaporation in th© forest the whole year round must^ however, 
be BO much greater than in the grass land outside, as the total 
proportion of rain water which flows ofi* over ground and under 
ground is less in the forest than on the grass land outside. 

H. Wabth. 

THE RED SANDERS, (No. III). 

TO THE EDITOR OF THE “INDIAN FORESTER.” 

Sir, — I shall be glad to be permitted to add a few remarks to 
H. H. Y.’s account of the Red Sanders tree at page 137 of 
the March Number. 

I. Rod Sanders only occurs in one or two localities in the 
Kurnool District ; one or two trees here and there may be found 
on the Nallamallais, but the chief place is a small corner in the 
Vellikonda Range. It also sometimes crosses that range into 
the Nclloro District, and I have seen it especially on the Nellore 
side of the Domdl Pass from Badvel to Nellore. The chief 
home of the tree is in the Palkonda or Sheshachellum Hills of 
Cuddapah and North Arcot. 

II. I fear it is not easy to reconcile H. H. Y.’s statements in 

(1)’ and ‘ a (3)’, and 1 cannot help thinking there must have 

been some misprints. The temperature of the Palkonda Hills 
does not vary very greatly. In the shade it probably varies only 
from a minimum oi 70^ to a ma\imum of 110*^ ; in the sun the 
midday heat is, of course, very great, and the forest being very 
open and rocky, a large amount of heat is absorbed by the 
rocks and boulders at the surface among which the trees grow. 

II. h. The Palkonda and other hills on which the Red San- 
ders occurs are chiefly composed of sandstones and «>hales of the 
submetamorphic series. The annexed rough sketch shews the 


Palkonda Hills. 



general section of the hills which the Red Sanders chiefly affects, 
as far as I have been able to judge. Long years of firing and 
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cattle-grazing have converted the little soil, which covered the 
hills, into a mass of boulders with still a considerable amount 
of red earth in pockets and hollows, and underneath the rocks. 

III. There is very little to go upon in judging what dimen- 
sions the tree can attain ; but while I agree with H. H. Y. 
that 3 to 4^ feet is probably about the maximum girth, I am 
sure that in good localities, Red Sanders could reach 50 to 60 feet 
in height or even more. As for the actual size of the trees 
in the forest, some of the better protected areas shew good 
poles of 30 to 40 feet high, with a girth of 2 to 3 feet]; but this 
is quite exceptional, and the bulk of the forests consists of poles 
of much smaller size. 

The present good condition of the Red Sanders trees com- 
pared to other species, is entirely due to the results obtained by 
its having been for some years a ‘ reserved ’ tree forbidden 
to be cut. 

XI. H. H. Y. will be glad to hear that a sample area has 
been taken in the Koddr plantation, and that the trees in it were 
on the i st April last carefully measured and recorded, so that 
we may hoj)e by regular yearly measurements to obtain some 
important data for the determination of the rate of growth. 

Other sample areas will be taken on the Palkonda Hills at 
Rallakonda and Rolamadugu, and possibly in other places as 
well, as for instance in the Lankamalais, near Sidhout, where, in 
one or two places, the growth is very fair. 

A. V. 


FURLOUGH. 

TO THE EDITOR OF THE INDIAN FORESTER,’’ 

Sir, — Is not W. M. G. mistaken in stating that — 

The ^'fortunate” may spend 6 years of his service on furlough, 
ili.e unfortunate can only fipend^. 

It seems to me he has not clearly distinguished the favors of 
the fortunate, nor sufficiently stated the penalties of the unfor- 
tunate. 

There are three classes of Leave Rules — not counting Mili- 
tary — obtaining in our small Department, viz , : — 

(g). For officers appointed by Secretary of State. 

These, under Section 92, Civil Pension Code, count their fur- 
lough or part of it under Chapter V., Civil Leave Code, as service. 
{b). For officers named in Schedule B., Civil Leave Code, 
who are admitted to the better leave rules of Chap- 
ter y., but do not count any of such furlough as 
service. 

(c). For the ''unfortunates” not coming under {a) or (^) 
the Rules of Chapter X., what one really requires is 
that all of us should be allowed furlough under 
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Chapter V., Civil Leave Code, and to count such 
furlough for service under section 92, Ci' il Pension 
Code. 

]t is very little use to give a man leave for 2 years after b 
years’ service, as first he cannot possibly live in England on his 
miserable half pay for that time, and second he knows that every 
day so spent at home entails an extra day’s service in India 
when he is older. 

Taking these facts into consideration, and also the rule that 
service under 22 years of age does not count, isn’t this a relic 
of the old days when the object of Government was to exclude 
every European, not being a Civilian or a Military man, from 
India, and is it not high time for us, with due regard to rules 
about memorials, to represent our grievances, and see what can 
be done to better our position ? 

D. C. F. 

ODINA WODIER. 

TO THE EDITOR OF THE INDIAN FORESTER.” 

Dear Sir, — I notice a curious mistake in a letter signed A. V. 
in the Forester ” for April, about the Odina fTodier, which may 
as well be corrected, as the fable is related on the authority of 
the Inspector General of Foresis. 

I have the very best authority for saying that in Madras, as 
elsewhere, so far as I know, the leaves of the Odina Wodier drop 
off punctually as soon as the hot weather comes on, and never 
appear again till the weather is (comparatively) cool, and we can 
dovery well without them. 

An Old Madbassi. 


PAPER FROM PINE. 

One of the most astonishing results of the wood-pulping and 
paper-making processes lately introduced, says an American 
paper, is the conversion of the whole of a sapling pine into 
paper, without any waste. In Massachusetts, and others of 
the New England States, there are large growths of these pines, 
which are too small for box boards, and* which will not pay for 
the cutting in most localities when used for firewood. These will 
average 6 inches or 8 inches at the butt, are smooth barked, 
and when growing in clusters are quite tall. The limbs project 
in joints around the tree, leaving a space between them of from 
1 2 inches to 24 inches of perfect stock. These trees are now cut 
for paper stock, and trunks, limbs, bark, and the needle-like leaves 
are all worked up by mechanical and chemical processes into 
roofing and other paper and pasteboard. It is said that the 
saving of the limbs and the bark of the tree now pays for the 
whole cost of the wood .— Trades JoarnaL 
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THE DEMAHCATION* OF FORESTS IH KULU, 

{Pun jab Himalaya,) 

There is not much deodar forest in the Punjab which actually 
belongfs to the British Government. The greater part of it lies 
on the Chenab, the Ravi and the Sutlej. These forests are only 
leased for terms of years, the Sutlej being leased virtually in 
perpetuity. In the Bias Valley (Kiilil) alone is any considerable 
group of deodar forests entirely in British territory to be found. 
The Hazdra forests (Kdghdn and the Siran Valleys) are it is 
true, in British teiritory, but the situation of these forests on the 
extreme North-Western Frontier close to wild tribes, and the 
narrow and rocky nature of the stream which is the only means 
of transporting their produce, will always offer two formidable 
obstacles to any very effective management or important deve- 
lopment of these forests. 

It is certainly then a matter for keen regret, that the con- 
servancy of almost the only British deodar forests, should be 
burdened with such difficulties, that all attempts to improve it 
have for the last 20 years proved more or less abortive. The 
only steps that have been taken (besides experimental planting) 
have in fact been purely negative or preventive. We have stop- 
ped certain kinds of flagrant mischief, but have allowed and even 
multiplied a kind of slow or concealed mischief which is certainly 
not less, (probably more,) harmful in the long run, than the 
dashing attack of axe and fire made by Wazir Gusain in former 
days. 

The real origin of the difficulty is this : the forest of the upper 
elevations, the long stretches of the bronze-oak (Q. semecarpifolia) 
the two Abies named after Smith and Webb, and the forests, 
where mixed with pines, are found the maple, the horse-chesnut, 
&e., these are not much used by the people, except that flocks of 
goats and sheep, in the summer season graze in, or immediately 
above, them. There is but little difficulty in obtaining consider- 
able areas of this sort of forest in remote side valleys which always 
rise rapidly from the level of the central valley itself. These 
forests, however, contain the least useful woods, and not only so. 


• This article is suggested by a perusal of Dr. Schlich’s recent Report on the 
Kuln demarcation ( 1882 ). 
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but their produce is not available for export. [It is by the way, 
in this higher region that the real home of the Finns cxceha 
(blue pine) is : the growth of it that occurs along with or about 
deodar at 6,000 feet or so, is a secondary growth.] 

The line of the forest which we are most anxious to preserve 
—namely the deodar forest and the accessible mixed deodar and 
other forest, runs along pretty evenly above the rice cultiva- 
tion, and the village sites,and close to them. There are exceptions 
in Seoraj and on the Parbati tributary, but it is this main fact, 
which has been at the bottom of all the opposition to Forest 
Conservancy in Kiilu. 

Now the principle had taken strong hold of Punjab Settlement 
Officers in the early days, that the waste ” immediately adjoin- 
ing the village cultivated area should always be given up to 
the village. In the plains this was always done: the well- 
known '^Rakhs” of the Punjab, are usually nothing more than 
surplus areas of waste left, after a reasonable portion in contiguity 
to each village had been given over and included as part of the 
village-estate. In the Kulil valley, a similar plan would ordina- 
rily have been adopted; but the officers, seeing that the lands so 
adjacent were valuable deodar forest, hesitated to declare them 
(and the forest) out and out village property, so they were left 
in the nominal possession of Government, but recognized as so 
far the property of the village, that nothing definite was declared, 
no standard of what might be done and what not, was prescribed: 
general user was understood to be allowed, while at the same time 
no one doubted that the Government might protect the forest as 
it pleased in the exercise of its paternal jurisdiction. 

The result was the gradual diminution of the wooded area, and 
the almost total absence of reproduction. This is caused chiefly by 
the soil under the old trees being bared (1), by continual and ex- 
cessive grazing;* (2), by the scraping up of ^^eur^^ or dead-needles 
and humus which in a natural forest not only forms the source 
of soil renovation and the solution of mineral agents, but also 
the nidus in which the seed actually germinates, and in which 
the tender rootlets can push their way. Under the present regime 
the disappearance of the deodar forest is a matter of certainty^ it is 
only a question of time. 

In 1876, Dr. Brandis, Mr, Baden Powell and Colonel Sten- 
house, drew up a joint report, and proposed to demarcate certain 
areas of forest, aggregating about 156 square miles: a large 
portion of this was in the upper reaches alluded to above, and the 
forest near villages was taken (though unavoidably to a consider- 

^ * Mr. Moir wrote an interesting paper in a former number of this Journal, ques- 
tioning whether cattle grazing was incompatible with deodar reproduction ? There 
can be no doubt that moderate cattle grazing under favourable circumstances 
18 not harmful ; but that is quite a different thing from the regular, never ceasing 
cattle every day, all the practicable year round ; including the trampling 
And browsing of goats and buffaloes, as well as mere grazing. 
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able extent) still as sparingly as possible in view of the difficulties 
just mentioned. This report was necessarily a compromise, and it 
contains several indications that some at least of the writers 
thought this area very insufficient. When demarcation began, 
it was done under the orders of the Conservator, who at once 
pointed out that the report was not complete, and that really 
the demarcation ought to cover not only the areas indicated by 
the report, (which stated that in several localities further enquiry 
was needed,) but all the valuable forest that the demarcating 
party should come across. 

The demarcation therefore (as far as it has yet gone) has 
resulted in over 300 square miles of forest being proposed for 
settlement and ultimate protection under the law. This seems 
somewhat to have puzzled Dr. Schlich, when writing his 
Suggestions on the Demarcation and Management of the Kulii 
Forests (1882). The explanation is, however, to be found in 
the local unpublished correspondence and orders under which 
the proposals of the “ Report ” were carried into practice. 

The object in view was not to determine that the forest demar- 
cated should in any way be closed against rights, but merely 
that the area should (as an initial stage) be secured. This 
step would at least enable fires to be stopped, and above all, to 
prevent the further diminution of the area occupied by deodar 
and other useful forest. This diminution in Kiild (as elsewhere) 
has been continuously going on, and silently, for no permission 
to cut down and clear part of the forest is openly asked for. 
The husbandman does not ostensibly clear a defined area of 
forest, but be cuts, say half-a-dozen trees ; this leaves a bare 
patch on which grain is sown. This is repeated in various 
places over the forest, and when it has been multiplied through 
several hands, the result is that the forest is ' honey-combed,' 
and the entire area is almost as effectually lost to reproduction and 
conservancy as if the whole forest had been cut down and openly 
cleared at me stroke. But the area of forests that survived 
was mostly grazed over to excess and otherwise hardly treated. 

This was an additional reason for demarcating as much as 
possible. The more imperfect your conservancy must be, and the 
greater number of destructive rights to he provided for, the larger 
must he the area secured ; kept at least to this extent, that it shall 
remain forest of some kind. 

It is quite obvious that the smaller area proposed in the 
Report would only have been sufficient on the supposition, that 
the area could, all of it, be placed under such a form of manage- 
ment, that a great and even increasing reproduction could be 
expected. Now it is quite certain that the forests entered in 
the Report list could never have been so managed. 

In extending the area for initial demarcation, there was also this 
important fact present to the mind of the Conservator — a fact 
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which is indeed mentioned by Dr. Schlich, and which oug^ht 
to be repeated in the largest sized capitals, till it is gradually 
impressed as a fact on the mind of every one concerned with 
the Kiilil forests. 

The Kiilu people actually require and cut {between 20,000 
40,000) say Jrees {chiefly pines) annually^ for local 

consumption alone, not counting any cutting for export. 

Nor is it fair to say that is the demand which has to be 
distributed over the whole of the forests : a very large portion 
of the forest is too high up, or too far away to be of use ; all 
this large quantity is therefore wanted from forests reasonably 
near the villages or at least accessible to them. 

If we suppose these 30,000 pine trees (various kinds and sizes) 
to represent on the average, 25 cubic feet a tree,"*^ we have 
750,000 cubic feet annually denuded from a limited area. We 
have no data to give actual figures, but if we suppose that the 
existing forest, taking it all round, is only well stocked enough 
to give 500 cubic feet per acre annually, and that it took only 
bO years to grow a tree containing 25 cubic feet of timber, we 
should require 1,500 x 80 or 120,000 acres, or about 188 square 
miles of forest, to supply the demand ; and that on the suppo- 
sition that the whole was consumed in Kiilu, and that Govern- 
ment made no demand for say another 100,000 cubic feet to 
export to the plains, and thus make conservancy pay for itself. 
It also supposes that every acre is stocked sufficiently to yield 500 
cubic feet, and will continually reproduce at least that amount. 

Now of course this is very much below the yield of the best 
acres in the Kulu forests if completely cut. I am aware that 
if a good mature acre had 120 trees containing 50 cubic feet (of 
building timber) each, that would come to 6,000 cubic feet; and 
supposing (as we must) that 150 years (not 80 years) were 
required to build up this class of material, it would be enough 
to have 125 x 150 or 18,750 acres, or say 30 square miles, to 
yield in perpetuity 750,000 cubic feet annually. But such an 
area would have to be well stocked and regularly and perfectly 
reproduced. Under the circumstances of Kiilu, such conditions 
are out of the question. Therefore the former figures were relied 
on, not of course as accurate, but as just giving a rough idea what 
the production in Kiild in its ill-treated forests was likely to be. 
It will not then be difficult to understand why it was, that the de- 
marcation of only 156 square miles was viewed with alarm. And 
it is to be remembered (and if any one will trouble himself to run 
over the list in the first Report, he will see how much it is so) that 


• It should bo borne in mind that the timber when wanted is worked up with 
or adze, not with saw ; it is not too much to say that in a largo proportion 
ot the trees cut, 85 to 60 per cent., and more, of the timber is chipped away and 
wasted. 
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by far the greater portion of the proposed forest is in plaoes 
where the demand is least. A very large area is on the heights 
of the Parbati valley above all cultivation. 

We are then extremely glad to notice that Dr. Schlich has 
recognized the necessity of securing the area of a much larger 
forest growth than that originally proposed. 

His suggestions are altogether practical, conciliatory, and such 
as are best adapted to meet the conflicting wishes of depart- 
mental and local authorities : and they should be carried out. 
It is only with the greatest difficulty that either local officers 
or the public can be got to see, that to keep up a supply of a 
certain number of cubic feet annually, a certain area must be 
maintained. It is not merely that our data are only roughly 
estimated, and not stated on the authority of complete observa- 
tion ; it is that the idea itself is not one that is realized by the 
mind of gentlemen unaccustomed to forest management. No 
one will openly confess that he does not believe you, but he has, 
all the same, the rooted idea that if you demarcate a very 
moderate area, (and perhaps just as well not excite the people 
by demarcating at all,) and let every one graze and cut firewood 
all over it without any interference, and merely prevent cutting 
of trees, that is quite sufficient to secure an everlasting supply 
for all purposes. If you could only get people to write im- 
possible over that page of their record of ideas, with what 
different views would they enter on Forest Settlements ! 

The Forest Department, will also do well to remember that 
the gist of Dr. Schlich^s proposal is not to aim at a finished 
settlement in one operation, but first to secure the area. It is 
exactly this view that should be taken in the still more trouble- 
some demarcations in Rawalpindi. If you can get parts of your 
area free of rights, that is of course very nice : if not, secure the 
right of keeping a part closed in rotation. And if it is not possi- 
ble to do more at least for the present, at least get it decided 
that this \s forest area; and (1), you shall not cultivate inside it; 
(Ji), you shall not burn it : and in a few years we shall come to 
some definite settlement of rights. And there is one other re- 
mark which may be made about these demarcations. 

We have not yet anything like the establishment requisite 
for a very complete control over rights. That is a great diffi- 
culty. We have not as yet an executive staflP, any member 
of which could tell how many trees (even as roughly as that) 
can be supplied to any given village annually, or to say how 
many cattle can graze without injury to the forests. We have 
(even of the present style of Forest Rangers appointed before 
the Forest School opened) so few, that any very minute scheme 
of settlement of rights could not be worked. We must be con* 
teiit in defining rights, at first to be rather general and indefinitei 
and there is no occasion whatever, even under Chapter IL, to aifa 
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at too gfOdt minuteness. On the other hand there is never any 
harm done if the number of cattle and quantity of trees is fix^ 
tentatively. You cannot tell whether the new shoe pinches till 
you put it on. Fix a number^ and the Act supplies (in all con- 
science) means enough to enable the record to be revised and the 
numbers enlarged if th^y are found to be too small. All experi- 
ence shows that you must make a beginning, in these matters ; 
if you put it off till a complete knowledge or a happier opportu- 
nity comes^ it will never he done at all. It is much better to fix 
tentatively a quantity or a number which will need revision, 
than to fix none at all. Even if at the present stage you do 
not attempt to fix numbers, you should have it placed on dis- 
tinct record that the number will be fixed and remains liable to 
be fixed hereafter. 

But all the time let the Forest officers do their utmost in the 
way of increasing their stock of knowledge of the facts, make 
more valuation surveys, and try to find out true data about hill 
grazing at moderate elevations. 

The staff proposed for Kiilu may be as large as economy 
warrants, but in extent and for the purposes of detailed manage- 
ment, it is absolutely impracticable. If you had ever so detailed 
a record of rights, and ever such excellent regulations for restor- 
ing and managing, the greater rights (timber rights, firewood, 
grazing and soil-litter {streunutzungy), you could not work your 
regulations with two Rangers to three groups of mountain forest, 
each of which may for geographical and inspection purposes be 
said to be three different and distinct districts, somewhat widely 
separated one from the other. At Nagar the Forest officer is no 
doubt in the midst of the forest of Bias proper; but he is more 
than 60 miles from Seoraj, and except by a very difficult pass, 
completely cut off from the Upper Parbati Valley. 

The necessary smallness of establishments at first starting, 
is then another incentive to simplicity in the nature of the 
restraints imposed by the settlement of rights. It must be ad- 
mitted by every one that the procedure in Chapter II. is some- 
what unnecessarily formal: but there is no doubt that, as in 
Burma, it can be worked perfectly well, if the Settlement Officer 
is really alive to the needs of the case, if he sees that an area 
must be permanently secured, and some steps taken at any rate 
to assure a power of reproduction. Forest rights are usually 
represented to be much more complicated than they really are. 
Practically, they are only four in number in Kdlii — grazing, 
building wood, firewood and soil-litter; all others, such as '‘jugni ” 
and medicinal roots and barks, &o., are mere trifles.* There can- 
not be any real difficulty in adjusting these, at least for the 

* rights (for tAnning) ought to be denied and ignored. It is quite 
yith 80,000 trees felled every year the demand for bark lUioald not bo sa tisfl sd 
worn the trees to be felled. 
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present ; and if only the area is secured against fire and clearing 
for cultivation, and power given to close a portion of the area at 
one time, against grazing, quite enough will have been done for 
the present. In order to determine what portion may be closed, 
whether one-half or one-third, a counting of cattle to see what 
is probably wanted, and an estimate of the number of trees 
required annually by each village, ought not to be attended with 
any insuperable difficulty. Such numbers can be revised here- 
after, if need be. 

FIRE CONSERVANCY FROM THE JOURNAL OF 
FORESTRY.^^ 

Thr March Number of the “ Journal of Forestry contains many 
interesting papers, but we desire more especially to draw attention 
to the article on Fire Conservancy in India, not on account of its 
intrinsic value, or that the arguments adduced are of great weight, 
but because the author states that he writes from experience. Can 
he be a member of the Indian Forest Department whose policy 
he so severely censures ? 

S. says ; Forest fires, beyond doubt may claim the same anti- 
quity as the forests they now over-rnn. If, therefore, they are so 
destructive of seed life, such a hindrance to the perpetuation of 
forests, as has been alleged, it seems worth while making an 
eflfort to account for the jungles in India containing such magni- 
ficent timber trees when the British took possession of the country, 
and to explain how it is they have continued to meet the heavy 
demand made on them since that period. I confess ray inability to 
find a solution to this apparent anomaly, though it is possible 
there may be others, who are in favor of fire conservancy, who 
will clear up the difficulty and explain what I am at a loss to 
understand. What I desire to know is, whether indisputable 
facts exist which tend to prove the destructive nature of jungle 
fires, or whether the consuming nature of this element has been 
made the excuse for failures in arboriculture that could not other- 
wise have been satisfactorily accounted for, and. Government in- 
duced to sanction an elaborate system of fire conservancy, at any 
cost.” 

Thus S., at the very outset takes it for granted, that forest fires 
are as old as the forests themselves, but we ask his permission to 
qualify this statement. 

Let us take the case of Burroah, with which S. appears to be so 
familiar, and vve will ask him if it is not a fact that many of the 
remoter forests frequently escape being burnt, owing to the sparse- 
nesB of the population ; whilst other forests, adjoining villages and 
cultivation, arc burnt with unfailing regularity often twice in one 
eeason. 
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The last census shows, that the population has rapidly increased 
of late years both in towns and in the rural districts. It cannot 
we think be denied, that an increase in population means also an in-* 
rrease in the number of fires. We would recommend S. to consult 
the Custom Returns of British Burmah, and he will be astonished 
at the number of boxes, of Swedish Tandstickors which find their 
way to the Burmese market. Let him, when inspcctinc; a forest, 
ask the first Burman he meets for a lif'ht, and he will see at once 
produced, with eager good will, one of the celebrated boxes men- 
tioned above, prepared especially for the country, on which are 
depicted two elephants and the word '^Tan meekyit** in the native 
character. We think no one, not even S., will deny that this faci- 
lity for producing fire, which adds much to the danger, is of very 
recent origin, and did not exist prior to the British taking posses- 
sion of the country. The greater number ot workmen employed 
in the forests should also not be lost sight of as adding to the 
risks from fire. 

We maintain, therefore, that forest fires are more frequent and 
more universal than in days of old. 

Then comes an apparent anomaly, namely, the magnificent 
timber trees found in Indian forests in spite of fires. As the fiat 
has gone forth against all anomalies, this is a most serious state- 
ment, and we must prove at all hazards that the anomaly exists 
only in the imagination of the writer. 

These magnificent trees are to be found chiefly in Burmah, 
Assam and other provinces with a rainfall of 100 inches or more, 
but they are not so numerous as they would be if fires had 
never existed. Trees in such a climate grow with marvellous 
rapidity, so that a seedling which escapes fire for the first two 
years of its existence, stands a hair chance of preserving its life 
when a fire occurs in the third year ; although it may be burnt to 
the ground year after year, until at last owing to the increased 
size of its stock, it sends up a strong vigorous shoot which suc- 
cessfully withstands succeeding fires. Is it good forest manage- 
ment to have 10 year old plants 3 feet high, when by fire protec- 
tion they might be 10 or 15 times the height, besides losing an 
immense numbei* of seedlings which have been killed outright ? 

S. wishes to know how the forests have continued to meet the 
heavy demand made on them. The reply is that in many pro- 
vinces the area under forest land is in excess of that actually 
required, and that the quantity of timber used formerly was eo 
small, that the British came into possession of a large capital in 
timber, but it would be highly impolitic to use up this material 
without taking precautions for its renewal at least in part. 

It has then become the duty of the Forest Department to 
select certain areas which it considers necessary to maintain as 
forest, whilst the remainder will be cleared for cultivation wher- 
ever possible. The forests of the future, therefore, will be limited 
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in area compared to those of the past, and must be managed in 
such a way that they will yield the maximum of produce ; fire 
protection being one of the measures which it is hoped will lead 
to this desirable result. Are we not justified in taking these 
precautions by the fact that in many parts of India there are 
already signs of the supply falling short of the demand^ the 
signs being the enhanced value of timber^ the smaller dimensions 
of the trees cut^ the greater distance over which timber has to 
be carried, fortunately counterbalanced in most cases by increased 
facilities of communication. It is, however, a fact that there are 
whole Forest Divisions where, owing to felling, grazing and fires, 
scarcely a single good marketable tree exists. We quote as an 
example the Saharanpur Division in the N.-W. Provinces, where 
no green wood can be cut for the next 15 years. 

Again, in many forests, merchants altogether refuse to purchase 
standing trees, and base their refusal on the ground that 500 
per cent, of the trees are hollow or otherwise defective, a state of 
things mainly due to forest fires. 

As a further proof that our forests are far from being in a 
satisfactory state, I bring forward S. himself as a witness, for 
towards the end of his article he says : If the area now protected 
were carefully examined, I am Satisfied that nearly 50 per cent, 
of the land would be found occupied by trees or scrub jungle com- 
paratively valueless, and that consequently a far larger amount is 
expended on fire conservancy than there is any necessity for. 
Has it never struck him that this scrub jungle frequently owes its 
origin to the fires whose injurious character he doubts. A para- 
graph in the last British Burmah Annual Forest Beport runs 
thus: — ''The first consequence of these constantly recurring fires 
are bamboo forests in the hills, and Kaing grass savannahs in 
the plains. What do we notice on going through the unpro- 
tected pine forests of the Himalayas? Here a tree with charred 
bark, there one partly burnt through, and trees lying all 
around us which have succumbed entirely to the devouring 
element, 

Seedlings and young trees are not to be found as a rule all 
over these forests, but here and there* in damp or shady places 
where the grass remains green, and which are not burnt annually. 
What is the origin of such a vast extent of grass land in these 
bills, and is it not probable that forests once covered a great part 
of this waste, but have been destroyed by fire and other causes, 
for these grass lands are found at the lower elevations where tires 
are most dangerous ? If any such plois happen to be included in 
a fire protected forest, we very soon find seedlings of Pinus ex* 
eelsa establishing themselves at suitable elevations, and a forest is 
gradually formed. 

The great thickness of bark in Pinus longifoUa is clearly an 
effort on the part of outraged nature to resist her great enemjTi 
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and W6 as foresters are bound to come to ber assistance as effec- 
tually as possible. 

It is almost incredible that such a charge as that contained intbo 
last sentence of the paragraph quoted at the beginning of these 
remarks should ever have been made. It really amounts to this^ 
that the officers of the superior Forest Service, over 100 in num- 
ber, have allowed Government annually to throw away lakhs of 
rupees in order to conceal their own shortcomings, not one of 
them being honest enough to protest against this waste of public 
money. Does S. really believe these gentlemen capable of such 
dishonorable conduct ? We decline to believe that he does, and 
for ourselves we refuse to entertain the idea for an instant. 

Fire protection under a fierce Indian sun in the hot months of 
April and May, is the most arduous of all the duties of a Forest 
Officer, and if it were not beneficial to their forests, these officers 
we may be sure would be the first^to advocate its abolition. 

That forest fires are destructive to seed life has, we should 
say, long since been determined, but S. is in doubt on the subject. 

A short time since we visited a thriving young khair and 
shisham plantation. The lines were completely stocked with 
healthy, vigorous one year old seedlings. Four days elapsed 
and a fire occurred. We again went to the spot, but not a single 
seedljpg could be found, all had succumbed. Is this not con- 
clusive proof that fires are destructive to young forest growth ? 

S. contends that ** these annual conflagrations in reality do 
more good than harm, by opening out the soil, consuming rank 
vegetation, destroying insects, checking the too rapid incre&se 
of wild beasts, and admitting a free circulation of air.^^ To be 
logical he should go further and recommend that the money 
spent in fire conservancy should now be used in burning every 
forest in India, especial attention being paid to evergreen forests 
which refuse to burn well. 

The opening out of the soil is thus explained. After a forest 
has been fired, the ground presents a net-work of cracks, varying 
in width and depth. These fissures on the first burst of the 
monsoon admit of water, air and other gases coming in contact 
with the roots of the plants, and serve to destroy unhealthy 
acidity in the soil, and to promote the decomposition of vege- 
table matter.” 

Thus it should be the object of Forest Officers to have their 
forest fires as fierce as possible, for the fiercer the fire the deeper 
the cracks, and the more completely is the acidity of the soil 
destroyed, in fact the ground should resemble a mud bank which 
the receding tide has left exposed to the baking of a hot afternoon 
sun for some hours. Do many of our readers consider this a 
desirable result ? Water is stated to penetrate deeper into the 
ground owing to the cracks, but we venture to suggest that 
water runs off rapidly from bare ground carrying much soil 
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with it in time of floods^ while the rank vegetation which S. 
deprecates^ and the rich layer of hamus formed in protected forests 
act as a sponge^ prevent disastrous floods by retaining the water 
which reaches a lower level, and assist to form permanent springs. 

The Conservator of Pegu in his last Annual Report says about 
these fires, that *'the cover of dead leaves on the ground is annu- 
ally consumed, no humus is formed. The rain-storing power of 
the forest is lost, and the bare friable soil is washed down into 
the streams. Wherever a small flat stone, a piece of wood, or 
some other obstacle protects the ground, this forms after the 
rains the roof of a little mud pillar, and the soil around it having 
been washed away and carried away by the streams, is doubtless 
one of the main causes of their rapid filling up.” These fissures, 
caused by fire, are supposed to promote the decomposition of 
vegetable matter. Will S. kindly tell us what vegetable matter 
there is to decompose after the occurrence of a jungle tire? 

Fires again are recommended on the ground that they consume 
rank vegetation so injurious to health. Here then is an acknow- 
ledgment that rank vegetation is destroyed. We do not know 
the precise meaning attached to this term, but surely if rank 
vegetation is destroyed, seedlings must be so also, and it appears 
to us that here* S. has unwittingly justified the protection to 
which he is opposed. 

It is further stated that the unhealthiness of forests has 
increased in proportion to the progress made in fire conservancy ; 
British Burmah being taken as an example, whilst in another 
place it is asserted that the annual conflagrations are encroach- 
ing on the areas protected. We wish to know whether it is 
possible to reconcile the apparent discrepancy between these two 
sentences. 

In another passage it is said that Nature has a mysterious 
way of fulfilling her various duties, and it yet remains to be 
proved whether she has not in the present instance sought the 
services of Hephaestus to bring about a series of conditions essen- 
tial to plant life.” ■ In this sentence the writer out-darwins 
Darwin, for though according to Darwin man is descended from 
the lower animals, yet he always maintains a distinction between 
the works of man and those of nature, and we consider it impro- 
per to assign forest fires to natural causes when they all or nearly 
all originate from acts of man. 

It may be true that fire-protection increases the number of 
insects injurious or otherwise. The natural remedy, however, is 
not fire, but an increase in the number of insectivorous animals 
and birds and of carnivorous insects which prey on the injurious 
kinds. It must be recollected, however, that during the fire sea- 
son some species of insects are on the wing, and can thus escape 
destruction, others again are boring inside trees as larvae, whilst 
come are lying dormant as pupae underground, so that before 
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it can be said that fire formerly destroyed certain insects which 
are now preserved, their life-history must be thoroughly known. 

Some of the arguments brought forward to prove that wild 
beasts are increasing owing to fire conservancy arc curious. 
Thus we are told that 246 men were carried off by tigers in the 
Sunderbans Forest Division, where fire-protection does not exist, 
and also that the largest number of tigers killed in the Madras 
Presidency was in the Malabar district, where also protection is 
unknown. 

In another part of the paper under review we are told that 
‘'The finest timber, beyond question, is to be found where trees 
are not crowded, where there is a free circulation of air, and where 
blight is not apparent; and it is only in forests (in India), through 
which fires annually travel, that such conditions prevail. 

We should be glad to know what is precisely intended by the 
words not crowded, and whether the ideal forest is to resemble 
an English Park, or how far apart the trees are to be from one 
another. 

He mentions in another paragraph that according to recent 
resolutions 'of the Government of India, it would appear that, the 
whole area protected from fire in British Burmah and the Central 
Provinces must be re-traversed by fire once every H and 9 
years respectively. This we think is a misconception, many for- 
ests are much more difficult to protect than others, so that while 
some remain untouched, others are fired twice or thrice in the 
course of 8 years. 

But this by no means proves the inutility of fire- protection in 
these provinces, for a seedling as we have before mentioned, which 
has escaped fire for 2 years, may not be killed outright, although 
its growth will of course be much retarded. 

A teak plantation at Magayee, planted in 1876, which escaped 
fire for 6 years, was burnt in 1S81, but as most of the trees were 
already overtopping the tall grass, very few were killed. Now if 
this fire had occurred in 1877, the plantation would have been 
destroyed ; if in 1878 few seedlings would have been left, and very 
serious injury would have been done if the fire had occurred before 
the young trees had acquired sufficient strength to offer a success- 
ful resistance, so that even if a fire occurs once in 8 years, it by 
no means follow that all the trouble and expenditure incurred 
have been thrown away. 

If it is considered necessary to render our reserves absolutely 
fire-proof, fire-protection had better be abandoned at once. Even 
in the midst of large European cities with all their modern ap- 
pliances, and in spite of the most elaborate precautions impossible 
to take in a jungle, disastrous fires do occur, yet no one has ever 
disputed the utility of fire engines on account of occasional failures, 
neither is it more logical to deny the efficacy of fire-lines, because 
forests are sometimes burnt iu spite of them. 
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It is we believe an interesting fact that fire-protection was in 
force in Barznah before the Forest Department was established 
there. The Karens in certain parts have a regular rotation of 
crops^ by which they return to the same toungya or clearing for 
temporary cultivation once as a rule in 15 or 20 years. Now 
where the cultivable land is limited, and they are forced to return 
to the same place at short intervals, fire is carefully excluded in 
order to encourage the growth of forest, improve the soil, and en- 
able them to obtain better crops than they could otherwise expect. 

The same measures are taken by the Garos in Assam, and 
Mr. Mann *states that " the respective villages watch over the 
growth of jungle on the old jhdms so much, that they claim 
compensation from their neighbours, if through any fault of 
theirs, fire has spread.” 

Towards the end of the papers we find these remarks : " Now 
in respect to teak, and bearing in mind that this tree is not gre- 
garious in its habit, but grows amongst trees of comparatively 
no value, it occurs to me that a considerable saving might be 
effected and better results obtained were fire conservancy con- 
fined to areas where teak seedlings grow most abundantly, and 
that when the seedlings have attained a sufficient growth to be 
beyond the influence of fire, a new plot be taken in hand and so 
on. Here then a modified system of fire-conservancy is advo- 
cated, whereas before it was attempted to prove that fire did more 
harm than good. S. should, however, recollect that it is frequent- 
ly easier and cheaper to protect inferior patches of jungle surround- 
ed by first class forest than it would be to exclude them. That 
if included we can have broad, straight fire-lines, whereas other- 
wise the lines would have to be irregular, and in all probability 
longer, whilst less forest would be protected. 

We are far, however, from contending that our system of fire- 
conservancy is perfection or any thing approaching it, but the 
principle of protection is good and sound, and cannot be aban- 
doned if our forests are ever to be systematically managed. 

Is it only in India* that forests are fire-protected? are they not 
also in all other civilised countries where a Forest Department 
has been formed, and where danger is to be apprehended ? Do 
forest fires do no damage amongst the pines of America or the 
oaks of Algeria? 

We find the following in another paper on the pine supplies of 
America in the same number of the “ Journal of Forestry.” 

Still it must be said that the logging railroad has saved a 
vast amount of timber wealth from destrnction by fire. It is well 
known by those familiar with forestry that in all the pine re- 
gions, especially in Michigan, devastating fires annually sweep over 
wide areas, and a large proportion of the most valuable timber is 


Aflsain Forest Report, 1875-76, page 8. 
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scorched and killed before the lumbermen can reach it. If pine 
is not cut and put into water during the winter following its 
being killed by fire, the succeeding season it becomes worm-eaten 
and ‘ powder-pasted / and nearly or quite useless for sawing into 
lumber. Immense amounts of pine were formerly lost in this 
way. 

The results of fire-protection are therefore— 

1.. Increased reproduction. 

2. Increased yield in material. 

3. Diminution of the number of hollow and unsound trees. 

4. Greater rapidity of growth. 

5. The creation of a forest soil. 

6. Prevention of erosion and of floods. 

7. Increase in the number of permanent springs. 

8. Hindrance to the formation of savannahs, of bamboo 

forests and of waste grass land. 

9. Improved state of certain minor forest produce, such as 

Myrabolans, which are much more valuable when col- 
lected in closed forests where they have not suffered 
from fire. 

Discussion is invited on the following points 

1. In what cases it may be considered permissible to aU 
low fire to enter a forest or a plantation. Thus in the 
Central Provinces we believe that the fallen teak 
leaves frequently form a thick matting on the ground 
and prevent seeds from germinating, so that before a 
good seed year it might be advisable to burn the leaves 
and thus clear the ground of material preventing their 
germination, whilst at the same time it would destroy 
the acidity caused by these leaves on which so much 
stress is laid by S. Again where bamboos have flowered 
it may be beneficial to destroy them by fire in some 
cases. In some forests and plantations where all grass 
and undergrowth have been killed out, and where the 
trees have attained a good size, and are not liable to 
suffer much from fire as they contain no resin, &c., and 
reproduction is not yet required, the cost of fire-pro- 
tection may exceed the benefits derived from it* 

2. Statistics regarding the increase of wild animals and 

of insects, and the causes of such increase. 

3. Whether protected forests are more unhealthy than 

open ones. 

4. Whether fire-protection tends in any forests to favor the 

inferior speeies at the expense'of good timber trees. 

5. The general effects of fire in the different classes of In- 

dian forests. 

In conclusion, we would remind S. of the old proverb that fire 
is a good servant but a bad master, and ask him whether in con- 

2 T 
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demning fjire conservancy he is not like the man who burnt his 
house to drive away the fleas. 

Since writing the above, the following notes from Assam have 
come to hand, and will furnish apt illustrations of the effects of 
dre-conservancy. The former is from a letter by the present 
Deputy Commissioner of Gauhati, Mr. A. C. Campbell, who 
knows more of Assam than probably any one else. 

He says : “ You know that I am an awful heretic as regards 
forest matters, but I have changed my views to some extent, 
after seeing Mein^s reserves, as to the effects of keeping fires out 
of certain descriptions of grass land. His Kulsi reserve is now 
practically safe from fires for ever, as grass has completely 
disappeared, and non-ignitable evergreen brushwood has taken 
its place in tracts where 8 years ago, when I went over the 
ground with Colonel Keatinge, there were considerable areas of 
grass, or grass undergrowth.” This does not apply to the 
portion of the Kulsi reserve planted out with teak, where the 
dead leaves furnish fuel for fires, and Mr. Mein^s description of 
a fire in his teak plantation is very vivid. “In my absence a 
Garo fishing in a hll at the foot of the hills set fire to the grass 
in March with a good wind on ! Kesult. The fire was over the 
river (100 yards broad) in a moment and into the reserve. Lighted 
piece of jungle, and in one case, a bird^s or mouso^s nest was carried 
nearly half a mile ! blazing of course. They saved the bungalow 
with difiioulty, and the hill opposite compartment 1874. Big hill 
of 1875 all burnt, and compartment of 1878 also. However, only 
the backward plants have suffered, and they are all shooting out 
from the crown of the root. Even the Nahor (Mesua ferrea) 
trees have done this, and they suffer most. The teak, where well 
grown, has not suflered in the slightest ; and the small crooked 
and weakly ones which were burnt are now making vigorous 
shoots from the stool.” 

GOVERNMENT ORDERS REGARDING ESTABLISH- 
MENT OF FUEL AND FODDER RESERVES. 

"We have frequently heard the complaint made that the Forest 
Department in Upper India gives its attention too exclusively 
to the forests on and along the base of the Himalayas, and that 
nothing is done fot the parched plains ; but the Government 
orders regarding Fuel and Fodder Reserves in the Punjab, the 
North-West and Central Provinces, and in the Berars, will soon 
remedy this state of things. 

The paper in question commences with general remarks about 
the growing decrease in grazing lands and wooded tracts in many 
parts of Upper India, and the argument that this area can be 
efficiently replaced by fodder crops, as in many countries where 
agriculture is more fully developed, is refated in the case of 
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Upper India, by a consideration of the droughts to which the 
country is liable, when only those tracts which are thoroughly 
irrigated can be relied on for a supply of artificially raised fodder, 
and that such tracts at present form but a small proportion of the 
agricultural area of Northern India. 

The repeated and wholesale destruction of cattle in the event of 
failure of the fodder supply is commented on, and instances given 
of their preservation by the accessibility of grazing grounds. 

The following sentence will explain in the words of the reso- 
lution what is meant by " grazing land. ” 

<< It is desirable at this point to explain that the term ' grazing 
land ’ as heroin used, is not to be restricted to land which provides 
nothing but the ordinary pasture of a grass plain. Such land is often 
affected just as seriously by a drought as the unirrigated area of cul- 
tivated land. Grazing land is here intended to include those wooded 
tracts and jungles which provide bushes, trees, and herbs from which 
cattle can obtain a plentiful supply of fodder, even at times when the 
grass on open ground is dried up and destroyed. There are many 
trees and many bushes which, drawing upon a supply of moisture 
below the surface of the earth, can maintain their life and vigour 
when the shallow-rooted crops and grasses are parched and withered. 
And this is not all. It has also been ascertained that the grass 
itself which, on an exposed surface, would succumb to the drought is, 
in the cooler atmosphere, occasioned by the shade and protection of 
trees and shrubs, saved from destruction. 

“ As moreover, there is, apart from the question of fodder, a distinct 
agricultural advantage in maintaining throughout the plains of Upper 
India a supply of wood for fuel and domestic purposes, the term used 
in the following paragraphs of this resolution to designate grazing 
lands will be that of Fuel and Fodder Reserves. ” 

Another argument against the use of artificial fodder arises 
from the fact that cattle which have been starved are liable to a 
disease called Hoven, which is thus described in Mr. J. H. B. 
Hallen's Manual of The more deadly forms of Cattle Disease 
in India,” published in 1871. 

This is a common disease among cattle, and results from irregular 
feeding, such as eating of food to which the animrl has been previously 
unaccustomed. After the first shower of the early rains, when succu- 
lent shoots spring up, cattle, which have been starved for weeks, are 
apt to overfeed themselves and become attacked with Hoven. Several 
animals of a herd may thus be seized, and the affection may almost 
appear epizootic or plague-like.*’ 

Many instances in support of the necessity for these reserves 
ftre given in the Appendix, and are summarized as follows in the 
body of the resolution. 

In Appendix C instances are quoted in which cattle perished iu 
large numbers from want of fodder in the droughts of 1877 and 
1880 j while, on the other hand, cases are noted in which they were 



31B 


OOVBRNMBNT ORDERS REOARDIRO ESTABllSHMBRT 


saved by being fed on bushes and leaves of treea* In Hobtak, for 
example, no less than 250,000 beasts are said to have died, or about 
one-half of the whole cattle of the district. This was in 1877. In 
1880, 15,000 cattle are reported to have perished in the district of 
Jhansi, while many others were only preserved by the bushes in the 
ravines or by fodder obtained from trees. In the same year large 
numbers of cattle were in the Allahabad Division kept alive by being 
taken to the forest tracts of Banda, while throughout the division all 
the available trees were stripped of their leaves. ‘ There is no need,' 
writes the Commissioner in quoting from his district reports, * to 
multiply these extracts, all of which tell precisely the same story.’ ” 

From these instances it follows that the agricultural population 
is unable or unwilling to provide for the protection of their cattle, 
and can only trust to accident or to assistance from Government ; 
and that the latter may be effectual, systematic arrangements for 
the supply of fodder during a year of drought are essential. 

The advice of Local Governments is then solicited, and the 
general outlines of a scheme suggested by the Government of 
India, is set forth. The leading features of this scheme are that the 
Commissioner, the district and sub-divisional Civil officers should 
be entrusted with the administration of the measure under the 
supervision of the Agricultural Department, but that the actual 
management of the fodder and fuel reserves should be placed iu 
the hands of the Forest officials, who alone can be expected to 
establish a scientific system of treatment, and maintain it with- 
out interruption. 

Eventually, it will therefore be necessary for Forest officers to 
be appointed for each district or division where the operations 
will be sufficiently extensive, and they will work entirely under 
the orders of the Civil officer, who will refer questions of a techni- 
cal character for the advice of the Chief Forest officer of the 
Province or Circle, 

This is, however, only a forecast of what may by and bye become 
necessary, and for the present it will probably be sufficient, if 
a Forest officer be attached as assistant to the Commissioner in 
one or two divisions in each province where protection is most 
urgent. 

An analysis of each district is now called for, showing how far 
the protection is required, and the extent to which land is available 
for these reserves, and experiments will also be carried on by the 
Agpricultural Department, in consultation with the Forest Depart- 
ment, as to the best means of reclaiming waste lands for fuel and 
fodder reserves. 

Reports as to the feasibility of storing hay or other foddey 
are called for, and also as to whether grass reserves cannot be 
closed at certain seasons of the year with advantage, as for in- 
stance when stubble is available. 

Protection against unlicensed grazing and fire is urged as a 
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means of improving grazing grounds, and the following passages 
from Mr. Brandis* reports quoted — 

« In all except the most arid tracts, or where denudation has been 
complete and of long standing, mere protection, aided by sowing and 
planting in suitable places, has the effect of gradually clothing the 
ground with trees and shrubs. What happens is this : — the old 
stumps and roots in the ground produce shoots ; seeds which have 
been lying in the soil, and seeds brought by the wind, germinate ; the 
shoots and seedlings which without protection would have been des- 
troyed by the fire or eaten by the cattle, grow up ; and wherever 
there are sufficient remains of the old forest growth in the ground, 
the result is most remarkable. The difficulty consists in this—that 
new reserves must be formed, and that, during the first few years, 
this unavoidably entails some restrictions in the matter of grazing. 
At first the protection of the areas selected must be absolute, and 
the people in the vicinity can neither be permitted to burn the grass, 
nor graze their cattle in these areas. But the grass which grows up 
abundantly can be cut, and thus furnishes abundant cattle fodder 
until the forest is sufficiently advanced to admit of grazing.’*-— 
General Forest Administration Reporty 1879-80. 

In Ajmir the results of enclosing areas, hitherto barren, with the 
object of securing fodder for cattle in times of drought, are already 
remarkable : 

* After five years* conservation there is much in these forest reserves 
to encourage us ; the appearance of the hills and country-side in these 
tracts is quite altered. The people have even begun to recognise 
the advantage to be obtained by the experiment we have introduced. 
We have been blessed with another year of plentiful rainfall ; the 
undergrowth has become in places in Merwara nearly impenetrable, 
and in the ravines and valleys 1 have been surprised to see the 
number of fine young trees springing up. Our great enemy now is 
fire .’ — Ajmir Forest Reporty 1879-80. 

^‘Grazing is strictly prohibited, but the villagers are allowed to cut 
and carry off the grass on pack animals. The cash receipts are at 
present small, but the benefits which the people indirectly enjoy from 
these reserves are very considerable.” 

Coming to the subject of usaty or reh lands, it is argued that 
simple enclosure, and exclusion of grazing has had the best 
results on the soil. 

** The natural grasses which, so long as the land is accessible to 
cattle and goats, are nibbled down as fast as the young shoots appear, 
spread in the enclosed areas at a rapid rate over the worst land. 
After two years, experimental cuttings gave a result of 20 maunds 
of good hay per acre — an outturn which on a square mile would 
suffice to feed 1,000 cattle for three months, exclusive of the bushes 
and trees which, there is good reason to believe, can be grown when 
once the grass is well established,” 

Quotations from M. Boppe's report on the British Forests 
show that the sheep is the cause of the greater part of the 
^ftste lands in Scotland, and there is said to be good ground 
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for believing that the goat has to answer for the present bare- 
ness of large tracts in Northern India. 

The resolution concludes as follows - 

“ Extensive areas now bare are known to have been once covered 
with a rich growth^ if not of forest, still of scrub and grass that would, 
if not destroyed have formed a rich pasturage; animals may have not 
been the original cause of the disappearance of the vegetation, but 
they have been the constant cause which prevents renewed growth. 
No more striking instance, indeed, of the effect of the natural recovery 
which ensues when goats and cattle are excluded can be found, than 
in a comparison between those hills in Ajmir which have for four years 
only been enclosed, and those which have remained open to goats and 
cattle during the same term. The first are covered with an almost 
impenetrable tliicket chiefly composed of shoots edible by cattle: the 
second are practically devoid of all vegetation, and appear to be mere 
heaps of rock and stone. 

If the conclusions indicated by the facts and arguments adduced in 
the preceding paragraphs can be accepted, the objection which has 
not unfreqiiently been brought forward to the occupation of grazing 
lands, on the score of the inconvenience suffered by the adjacent po- 
pulation in being deprived of their cattle pasture, is greatly diminished. 
The occupation is only temporary. The inconvenience which is tem- 
porarily occasioned to the agricultural population is due to their own 
action in diminishing the efficiency of their grazing lands by an impro- 
per use of them. The Government proposes to do no more than res- 
tore, and, if possible, to increase, the efficiency which has been lost. 
The measure contemplated will, it is believed, result in a future sup- 
ply of fodder which will be far larger and far more certain than that 
of which tlK owners of the cattle have been deprived. In this view 
it may be even found desirable to attach for conversion into fuel and 
fodder reserves, land which has been broken up under the plough, but 
which as fodder reserves would be more profitable in preserving cattle 
fiom starvation, than in growing crops which are subject to failure 
in a year of drought.^’ 

The following extract from the Appendices will also be of in- 
terest to Foresters, and shows how cautious the State should be 
when conferring proprietary rights on zemindars that the in- 
terests of the cultivators are not aacrified, and unnecessary de- 
mands on the State Forests created. 

Extract from the Famine CommmMs Report^ Part II,, Chapter VL, 
Section 2, paragraph 8, page 179. 

“8. There is a chapter of the Forest Act purporting to promote 
the formation of village forests by the 
Village forests. assignment of small forest areas to the use 

and management of village communities. 
Snell areas have been assigned in most parts of India where forests 
exist, a portion sufficient for the wants of the people being always 
marked off and assigned to the villages before the snpenfinous area 
was taken np as a Government reserve ; but we have not learnt that 
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much has been done in the direction of managing or conserving these 
tracts, and it is probable that the measure is not easily applicable to 
localities distant from the existing forest tracts. In the Hazara dis- 
trict of the Punjab the village forests are managed, under the control 
of Government, in the interest of the people to whom they belong, 
and are open to the villages concerned for the supply of their re- 
quirements. In the Kolar district of Mysore at^ arrangement has been 
made voluntarily by the ryots, with the encouragement and assistance 
of the district oOicer, under which considerable areas of poor land 
within the limits of villages have been set apart as forest land, to be 
managed by the patels and village commuhity under simple rules of 
conservancy, the villagers planting them with trees, and the village 
servants protecting them from mi'^chief, while the people of the village 
are allowed in return to take brushwood and timber, and to pnsiure 
their cattle within them. In Madras also /i somewhat analogous 
system has been established since 1850, when the Jungle Conseivaucy 
Fund was instituted for similar objects, and has subsequently been 
brought into operation in all districts. On the other hand, iu the 
Central Provinces, where extensive tiacts weie at the time of settlement 
assigned as village forests for the benefit o( the agricultural com- 
munities, it is stated that the proprietors have so far misused their 
position as to keep these tracts for their private profit by selling the 
produce, and are forcing their tenants to resort exclusively to the Gov- 
ernment Protected forests for such timber and fuel as they require. 
This is in direct violation of their engagements, by which the pro- 
prietors are bound to allow their cultivators to take without charge 
all wood required for agricultural purposes from these forests, and to 
permit them to graze their cattle in them without payment. 


FOREST PROGRESS REPORT FOR BENGAL, 1881-82. 

The area of reserved forests in Bengal was, at the close of the 
year, 4,236 square miles, or an increase of 825 square miles 
during the year under review, and the Conservator is to be 
congratulated on the factj that in his own words, he has very 
nearly come to an end of the first great work to bo done by 
a Forest Department, on its institution, namely, the demarca- 
tion and settlement of the forest areas actually available. The 
Sengalila range near Darjeeling, extending over 60 square miles, 
was demarcated by Mr. Gamble, who thus describes it. “ These 
forests contain, with the exception of a small area of Finns 
longifoKa forest in the valley of the Great-Rangit, the only 
areas covered with coniferous trees in the Bengal Forest Circle. 
The conifers which are found in them are of four species, the 
silver fir {Abies Webbiana)^ the Indian Hemlock spruce (A. du- 
mo«a), the blue juniper {Juniperus reourva)^ and the yew 
(TaoBus haocata). The silver fir forms hnrge forests, almost 
piire, on the slopes of Sandukpho and Suburkam, from an ele- 
Tation of 12,000 feet down to 10,000 feet, at which point it is 
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replaced by the Hemlock spruce, which is also gregarious, .but 
to a less extent than tho silver fir, being often mixed with 
rhododendrons, birches and other trees. The blue juniper is 
only found occasionally in single specimens, but is valuable 
on account of its leaves, which are much used to burn in tho 
Buddhist temples. The yew, which occurs at tho lowest eleva- 
tion of the four, is not uncommon on Tonglu, where very large 
trees, reaching even 20 feet in girth, are occasionally met 
with. 

The common oak in these forests is the Quercus pachyphyUa, 
which is frequent and of large size and straight growth, fioth 
red and white magnolia (Champ) are also common.” 

We are glad to see that steps are likely to be taken shortly 
for placing the private forests in the Chota Nagpore Division, 
with the approval of the owners, under systematic management, 
and we would recommend Conservators in other Circles, where 
private forests are numerous, to consider whether similar steps 
cannot be taken in their respective provinces. 

Referring to the zemindari forests in the Hazaribagh district, 
the Conservator states that it is a noticeable fact that almost 
thronghout Hazaribagh, the villagers, while grazing over or 
cutting the said forest, have the habit of usually leaving some 
small area covered with sdl poles sufficient to supply them 
with building materials, and that the resources of these village 
reserves are carefully husbanded, and cutting only allowed 
under self-imposed conditions. This practice shows that the 
people are quite alive to th® necessity for careful management, 
and that they will be quite capable of understanding the objects 
with which an attempt to introduce forest donservancy is 
made. 

On Mr. Gamble’s proposals for the formation of village forests, 
the Local Government makes the following favorable comments — 
“ The importance of this question and its bearing on the econo- 
mic condition of large portions of these provinces, catinot be 
exaggerated. In addition to the beneficial climatic effects which 
CToves and forests are now admitted to produce, H is evident 
that the provision in many districts of a cheap and convenient 
supply of firewood means the utilization for agricultural pur- 

! >oses of the vast quantities of manure which *re now used for 
uel. F rom the employment of manure for agricultural purposes, 
an improvement in the harvest yield might be confidently ex- 
pected, not to speak of the introduction of more valuable staples. 
We have now in Bengal reserved forests for the supply of large 
timber, but in situations more or less remote, where population 
is scanty and communications bad ; we have protected forests 
managed by Government in the interest^ of the public ; but we 
have none of the third class of forest contemplated by thd^ Act- 
village forests for the supply of fuel only, ft is time that 



FORBIT FBOaRBBB REPORT FOR BBEGAL, 1881-82. 328 

beginning should be made to supply this want, and the 
Lieutenant-Governor will be glad to receive from the Forest 
Department or from local officers some proposals on the 
point.” 

The protection from. fire of 9^0 square miles was attempted, 
but the season was not a favorable one, and 7 per cent, of the 
area was burnt. A remark is made in the review of the Gov- 
ernment of India to the effect that the data given in Form No. 
51 differ widely from those given in the body of the report, and 
that in future years Form No. 51 should show only the areas 
regarding which special measures have been taken to keep out 
fires. It is most iuiportant that this should be observed, as if in 
one province evergreen forests are shown, and in the next ex- 
cluded, no fair comparison can be made of the cost of protection 
per acre. That fires in Bengal can be very disastrous, is 
unquestionable, as it appears that the fire which occurred in 
compartment No. 9 of the Rungbul block, Darjeeling Division, 
killed nearly every tree in it, and left the ground bare with taU 
dry stems standing up in it. These are now being cut as fuel, 
and the compartment is being planted up. As a proof of the 
good effected by fire protection, we quote para. 114 of the report : 
“ In this place it is well to refer to the very marked improve- 
ment ^hicn the forests of this division (Kurseong), have made 
in the last ten years. 

The Officiating Inspector General visited the division in the 
Conservator’s company, and most especially in the producing 
blocks of the Dalka jhar, the Sivoke forest, the Mahanadi forest, 
and the Marjha forest was the improvement noticed. S6l forests, 
that a few year's back consisted of small thin poles with much 
grass, are now densely stocked with tall yoimg trees, and the 
grass is rapidly disappearing. 

Savannahs that formerly showed scarcely a tree, are filling 
up and no longer deserve that name. Much of this is doubtless 
due to fire protection, but still more to general protection 
from cuttings, and especially to demarcation and good bound- 
aries.” 

There are 1,215 acres of regular plantations which do 
not include suoh^ ” cultural ” operations as supplying blanks 
in natural forests or re-stocking cleared areas, and it would 
be as well (or idl Forest Circles to adhere to this rule as far 
as possible. 

The larg^ plantation is at Bamunpokri in the Kurseong Di- 
vision, and it is reported to be doing well. 

The Sundarbaii is the great revenne producing division of the 
Circle, with a revenue of over 8 lakhs for the year under review, 
whilst the majority of the other divisions enow smali deficits, 
which is anticipate will in a few years be changed into enrplnses. 

2 o 
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The revenue of the Circle is derived from the following 
Boorces:^ 

Hs. 

Timber, ... ... 3,31,000 

Fuel, ... ... ... 1,60,000 

Bamboo and other minor produce, ... 1,00,000 

Miscellaneous, ... ... ... 43,000 

Total Rs., ... 6,34,000 

More than a lakh of rupees was received on Sundri wood 
( Heritiera littorali s ) . 

In the Manual of Indian Timbers” a new and excellent work, 
completed by Mr. Gamble in the year we are reviewing, we find 
the qualities of this timber, and the character of the forest it 
forms thus described : Sundri wood is durable ; it is heavy and 
does not float and is extremely tough. It is used for a great 
variety of purposes, such as beams, buggy shafts, planking, 
posts, furniture, firewood; but chiefly in boat building, for which 
purpose it is very extensively used in Calcutta, and particularly 
in the Government Dockyard at Kidderpore. It is the chief 
timber of the Suudarbans forests. Its reproduction is most 
favorable. 

“ On all lands flooded by ordinary flood-tide, a new growth of 
jungle springs up immediately, but on land ordinarily above 
high water mark it only establishes itself by slow degrees. It 
Boon spreads itself on newly formed islands on the sea edge of the 
forests. The roots of the Sundri do not penetrate deep into the 
ground, but spread laterally 2 to 3 feet below the surface, sending 
out perpendicular tough shoots, which stand from 3 to 15 inches 
in height all round the parent stem, and when there are many 
trees close together, walking through a Sundri forest is very 
much like finding one’s way among a fine growth of inverted 
tent pegs.” 

The Sundarbans, besides timber, furnishes a considerable quanti- 
ty of minor forest produce, and nearly half a lakh of revenue 
is obtained from Galpatta (leaves of Vhanix paludasa) used 
for making ropes and for tbatcbing. Another curious item of 
revenue in this division is the 2,000 odd received for 
shells* 

Tigers appear to be increasing in these swampy forests, and no 
less than 161 wood cutters were carried off by man eaters during 
the year, or more by 76 than the number for the preceding 
years. 

The good services of the Conservator, Mr. Gamble, who has 
been transferred to Madras, have been especially noticed, teth by 
the Inentenant-Oovemor of j^gal and W the Gorenmiint of 
India. 
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A MANUAL OF INDIAN TIMBERS. 

By J. S. Gamble^ M.A., F.L.S. 

Wb are ashamed to say how long a copy of this excellent work 
has been daily staring us in the face, but no one knows better 
than the author himself that the Indian Forester is not often 
overburdened with that always much-coveted^ hourly-sighed-for 
commodity — leisure. To review this book adequately would re- 
quire several long consecutive notices and many entire days passed 
among the several thousand specimens forming the unique collec- 
tion of woods at the Forest School. We had vainly hoped to 
have been able to make for ourselves this leisure, but kismat has 
been too strong for us hitherto, and rather than delay any longer, 
we will at once attempt to give some idea cf the book to those of 
our readers, who are so unfortunate as still to be without a copy 
of it. 

The idea of writing such a work arose during the prepara- 
tion of wood specimens for the gieat Paris Exhibition of 1878. 
Such a large number of specimens of undoubted botanical deter- 
mination was collected, that the opportunity was seized of sup- 
plying a good stock to the Royal Gardens at Kew and to other 
museums both in Europe and America as well as type collections, 
for reference and study by Indian Forest Officers, to the various 
Conservators' offices in this country. The next and almost 
simultaneous step was to prepare a work embodying a correct 
description of the structure, properties and uses of these various 
woods. 

Every circumstance was favorable for the preparation of such 
a book. The number of species lepresented in the collections was 
large, and included very nearly all the more important ligneous 
plants growing within the territories ruled over by the Viceroy of 
India. Moreover, nearly every species was represented by several 
opecimens grown in various portions of those territories undqir 
various conditions of soil, climate and locality. A well orga- 
nized workshop was at hand, superintended directly by Mr. 
Gamble, assisted by Mr. Smythies, and during part of tbe time, 
also, by Dr. Wartli, both of whom were specially deputed to aid 
Mr. Gamble. And last but not least, Dr. Brandis, the Father of 
Indian Forestry, was there present with bis great knowledge 
and vast experienoe to start the work and direct its progress. 

The chief points of information recorded under each species are, 
to use, as nearly as possible, the author’s own words— 

1. * The soientifio name, with synoDyms. 

Selected veruaoular names. 
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8. DeBcription of tbe wood. 

4. Geographical distribution, briefly. 

5. Record of all available information regarding rate of 

growth. 

6. Results of all experiments on weight and strength that 

it was possible to quote. 

7. General uses oi the wood and of other products of the 

tree. 

8. List of specimens used in identification and description. 

Besides this, some attempt has been made to notice even 

the species which have not been described. In some important 
genera, a list ol known species and their geographical habitat has 
been given, in other genera other species of note have been men- 
tioned! and, whenever possible, notes regarding the uses and 
qualities of the wood and the other products of the trees so re- 
ferred to have been added. One great object in having thus 
mentioned other species has been kept in view, viz., to show 
Forest Officers and others who may have the opportunity, what 
we have not got, and so persuade them to help, by sending to the 
writer or to the Forest School Museum, specimens that can be 
described, and help at some future time in the publication of a 
more correct and complete description of the Indian woods than 
can now be attempted.” 

We hope all Forest Officers will heartily respond to this in- 
vitation. But tbe enumeration of those additional species also 
serves another purpose. For instance, once, when we left our 
Kew Flora in the plains, we identified, with the aid only of the 
** Manual of Indian Timbers,'^ Leucomeris speetabilie (called in 
Kumaon Kapdski not Panwa, in Garhwal P&ndu), Hypericum 
eernuum, and many other shrubs, complete strangers in those 
days, but our every-day friends since. The lists of such plants 
have been compiled with great care and judgment, and will 
probably not be found to omit any described Indian tree or shrub 
of any note. 

The vernacular names given are fairly exhaustive, considering 
the great difficulty, that at present exists, of getting well authen- 
ticated local names. This comes of course from all Forest 
Officers not being systematic botanists ; but now that the De- 
partment is sufficiently well organised, there ought to be no 
difficulty in establishing in each Forest Divisional office a well- 
arranged herbarium containing complete specimens of every^ trw 
and shrub, and also of very characteristic herbs growing within 
the Division in question. Tbe Superintendents of our various 
Botanical Gardens and botanical Forest Officers would no doubt 
be very glad to name the specimens. In this way complete local 
listN of vernacular names could be prepared, and a genial one 
for the whole of India would then simply be work for a compiler* 
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The plan just sketched would also ensure accuracy in defining 
the habitats of plants. At present few know that ProBopix 
Bpicigera is found in Nimar in the Central Provinces, and that 
Buchanania angiiatifoUa comes up as far north as Chanda in the 
same provinces. 

The most important, as it is the truly original, portion of the 
Manual is the description of the wood and bark of the trees and 
shrubs noticed. These descriptions were usually dictated by Dr. 
Brandis, after full discussion with Messrs. Gamble and Smythies. 
The generic and family characters were not discussed and estab- 
lished until constant practice had given facility in seizing at 
once essential difierences of structure. For the descriptions of 
the later received wood specimens, as well as of those given in 
the addenda^ Mr. Gamble alone is responsible, although he adhered 
throughout to the original plan adopted. 

The main object of these descriptions is confessedly to enable 
the reader to identify by their means the species of any wood of 
which he is ignorant ; but Mr. Gamble very rightly warns him, 

that there is no regular rule for determining orders and genera 
by means of the wood, for in some cases the structure of the 
different component genera or species presents characters of a very 
dissimilar type.” But the same absence of a regular rule as 
regards the structure of flowers and fruit is the great stumbliog- 
block over which 09 out of 100 students of systematic botany 
come to grief. Would it be then rash to suggest that we have 
perhaps not yet hit on the right method of examination and 
description of wood structure, and that we are still in what may 
be called the Linnsean stage of our subject? And may it not be 
that the systems of classification now adopted by botanists will at 
some future time have to be modified by their successors being 
compelled to admit among essential characters differences of 
structure of the wood ? 

But without making any heretical suggestions, we more than 
hope that, ** with a rather wider acquaintance with the woods of 
India, we may be in a position to draw up an analytical table for 
the woods which are most chiefly in use in India, similar to that 
given at the end of the French Forest Flora. And we hope 
that Mr. Gamble himself will forge for us this analytical key. 

We wish we could deal fully with the descriptions of the 
various woods noticed, but, as said before, time is our tyrant. 
We can only say that the descriptions are clear and pithy. Under 
most of the natural orders the determinatiou of genus and species 
follows easily, although our own eye would not unfrequently 
assign different shades and tints and oocasionally even colours to 
some oj the specimens described. For instance, we would not 
term the wood of Anogeieeue laiifelia grey. But on the subject 
of tints and shades quot hominee M ienUnltBe. 
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In a few oaeee, owing to imperfect specimens being examined, 
some serious errors occur. Thus the wood of Boswellia ihurifera 
is described as rough, white when fresh-cut, darkening on ex- 

E osure, moderately hard. The existence of a dark greenish- 
rown, often mottled heartwood is ignored. This heartwood, far 
from being rotigh, can be planed almost as smooth as teak. The 
mistakes made in Brandis^ Flora, and which were clearly pointed 
out in an article, signed The poor Salai, that appeared in the 
''Indian Forester” of April 1881, are repeated in November 1881. 
Again, the wood of Bauhinia Vahlii is described as consisting of 
"irregularly-broken concentric layers." Really the wood con- 
sists of rope-like masses of wood (Sachs^ Xylem) embedded in a 
red bark-like substance (Phloem). In other words, the stem con- 
sists of closed hbro- vascular bundles, which for the first year or two 
are necessarily arranged in a concentric manner round the cross- 
shaped pith, but lose all concentric disposition afterwards, as new 
bundles form near the circumference in the most irregular 
manner. 

The case of the Bauhinia reminds us of a much felt desidera- 
tum in the Manual, viz., a Chapter on the Formation and Growth 
of Wood. Such a Chapter would have contributed very consi- 
derably towards a true comprehension of the re‘^t of the book, 
the interest of which it would have appreciably increased — 
a Chapter embodying, in a more readable form than the heavy 
originals, the discoveries ol German vegetable physiologists, and 
written with special reference to Indian trees and Indian condi- 
tions of climate and soil. Such a Chapter, it is to be hoped, will 
now be supplied by the Manual of Indian Sylviculture in course 
of preparation at the Dehra Forest School. 

Through the omission of this Chapter has crept in the error 
of employing the terms " concentric rings ” and " annual rings ” 
as exact synonyms. " Annual rings ” is the title of the fifth 
of the eight general heads under which each species of wood 
is de^^cribed. Under' the blind thrown by this misnamed head 
the eight distinct concentric rings in the specimen of teak pole 
from the Andamans numbered B 13€6, and aged only 4 years, 
escaped notice. 

But these are mere trivial deficiencies in comparison with the 
unquestionably great value of the book, and must occur in every 
first essay in a new genre. The wonder is they are so few and 
insignificant. Having such a volume already as a guide, the 
preparation of smaller, but on each individual subject fuller, 
works of local scope, or of a new and improved edition of the 
original book, will be a comparatively easy matter. In these edi- 
tions short studies of the destructive insects, to the attacks of 
which each speoies of wood is liable, should, if possiUe, be 
given. 
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No Indian Forester, Engineer, Planter, Agricnlturist or Mer- 
ohant should be without a copy of this Manual of Tmliim 
Embers. We are proud that the Indian Forest Department 
has within it the Brains and industry to produce such work. 
To Dr. Brandis (who will never cease to have claim to the 
gratitude of Indian Foresters), to Mr. Smythies, and last, but not 
least, to Mr. Gamble, who has to his sole count written half the 
book, and edited with conspicuous success the whole of it, we 
owe a world of thanks. In the words of the old Homan Com- 
monwealth, Bene mendre de re publied. 


NOTE ON A RECENT CASE REGARDING DRIFT 
TIMBER. 

TO THE EDITOR OP THE “ INDIAN POEESTER." 

SiR,-~I would ask, are not the Government sleepers in the Pun- 
jab stamped or marked iii any way ? It strikes me that if the 
sleepers found in the house of Rada Kishn had had say “ J. 
ll-’bii ” on them, indicating that they were “ November '82 
sleepers of the Jhelam Division," the case need not have so ex* 
orcised three tribunals. 


Simple Simon. 
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A WONDERFUL TIMBER REGION. 

Vert far west indeed, in a lovely country which once belonged 
to England, but which was ceded to the United States in 1846, 
there grows the finest body of timber in the world. Fir and 
pine, and oak and cedar, of unsurpassed quality, and practically 
unlimited in quantity, clothe the mountains, overhang the rivers, 
and shadow the plains of the Puget Sound district, in Washing- 
ton Territory. On a moderate estimate it is calculated that this 
region will yield the enormous and unimaginable quantity of 
160,000, 000,U00 feet of valuable timber. The trees attain a 
remarkable development, both of height and beauty. The yellow 
fir is frequently found growing to a height of 250 feet; the white 
cedar to 100 feet with a girth of over 60 feet ; and the white oak 
to 70 feet; whilst ordinary sized specimens of the sugar pine 
yield from 6,000 to 8,000 feet of lumber each. For long after its 
discovery this marvellous store of timber remained undisturbed, 
its primseval quietness unbroken by the sound of the woodman^s 
axe. Butin 1851 a saw-mill was built on Puget Sound, and 
thenceforward continually increasing inroads were made upon 
the forest, until to-day no less than fifteen such mills are at 
work upon it. The largest of these has a cutting capacity of 
200,000 feet per diem. During the year 1881 the export of 
lumber from Puget Sound amounted to IT-l,! 76,700 feet, valued 
at nearly 2,000,000 dollars, and it is calculated that since the 
establishment of the first saw-mill about 2,500,000,000 feet have 
been cut. Yet in spite of this great tax upon them we are told 
that the forest remains, for the most .part, in virgin condition, 
except for a short distance from the banks of the streams and 
estuaries. It is, of course, too late for regrets, but one cannot 
help reflecting that the loss of this magnificent region wm 
indeed a serious one for the British Empire.— Cofoafsi cW India* 



COBRIQENDA. 

Ini>um Fobbster for June 1883. 

Page 324, line 12 from the bottom, /or ‘ Phoenix paluda$a' read 
* Nipa fntticans,' the former palm is called ‘ Hittal.’ 
In the same line, /or ‘ Galpntta,’ read ‘ Golpatta.’ 

„ 316, line 19 from bottom, /or 'Meena,' read 
„ 299, line 16, /or ‘Domal,’ read ‘Doru&l.’ Same page in 
sketch, /or ' Silurean,’ read ' Silurian.' 
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TRANSLATION OF M. PUTON’S AMENAGEMENT 
DES FORETS. 

B.— Conversion of Coppice wood into High Forest, 

General considerations , — I have explained in the first chapter, 
the reasons which make it the duty of the State to become the 
owner of high-forest, and to convert into such forest the greater 
part of the forest which it owns, and which may happen to be 
under the coppice regime. These reasons may to a certain 
extent be applied to the case of Communities owning forest es- 
tates, since they are small societies (having a perpetual legal 
existence), and in the vicinity of their estates, the Government 
may possess no forest, although there is a great local demand for 
timber of large dimensions. 

It is often asked, why should the forest belonging to a Com- 
mune be treated differently to that of a private owner ? 

Why is it that measures which are wise and good in the case 
of private property are not so when a Commune is owner ? 

The reply is easy. High forest brings in much more in 
volume of material, than coppice, but the rate of interest on the 
capital engaged in a coppice management is much higher than 
that which is yielded by the capital in the case of high forest. 
Now in the French Communes there are in reality two classes 
which have a right to the produce of the woods ; the inhabitants 
as individuals, and the joint body as a legal person. The inhab- 
itants do not care how the capital is invest^ : what they want 
is the greatest possible annual production ; and high forest 
management alone tends to this result. The body also is mere- 
ly the trustee of the forest capital, it cannot do with it as it 
pleases, it must transmit it, in^ct, to future generations, it is 
then not concerned with the fact that the capital is small or 
great, that it is invested at a high rate or a low ; what it really 
cares for, is, that the annual yidd should be as great in volume 
P possible, because this means a correspondingly large annual 
income, of which the body will have the disposaL It may 
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well be then, that the Commune is benefitted by having forest 
capable of yielding timber, which private forests cannot yield, 
and which there are no State forests, sufficiently near at hand, 
to supply profitably. 

If tnen a Commune possesses forest of which the capital is 
constituted, or is pretty nearly constituted for high forest work- 
ing, it will be certainly best for it to adopt that rigime. The 
inhabitants will gain most, so will the Municipal treasure- 
chest, and so will the different industries in the locality. If, 
however, the requisite forest-capital is not already constituted, 
then it may be a serious question whether it will be wise to at- 
tempt to undertake the conversion of what does exist, into a 
capital fit for high forest working. Such a step will generally 
only be possible, when the Commune is rich, when the forest con- 
sists of species which do not coppice well, and when the forest 
is of sufficient extent to make it worth while to undertake the 
various operations which are necessary in attempting the con- 
version. It is ea«!y to imagine, that whatever may be the me- 
thods employed, the result must be a present diminution of pro- 
duction ; for the change is from a stock aged from 1 to 30 years, 
to one aged from 1 to 1 20 years : such a change is impossible 
without occupying a lon^ time, and diminishing to some extent 
the immediate yield. It is true that the work can be carried 
out by the formation of a series of reserves in the coppice com- 
partments, so that we do not all at once diminish the yield of the 
first years, while a^ the increase in growth is considerable in 
the trees reserved for timber, this tends to compensate by aug- 
mented value, for the loss in quantity. The methods of “ conver- 
sion ” in the case of simjde coppice, are practically the same as in 
the case of stored-coppice, which I will first attempt to explain. 
But I must draw a distinction between stored coppice which has 
alw-ays been worked regularly, and that which has an irregular 
stock resulting from various methods of working. 

§ 1 . — ConverAon of regidarly stocked Storedrcoppioe. 

In forests of this class, the capital is in its nature double : we 
have the coppice material spre^ over the entire area, in one 
graduated scale of ages, say from 1 to 30 years ; we have also 
the standard trees forming a complete series on each coupe ac- 
cording to another scale which is determined bv the pan of 
reservation of stores. In order to constitute a single capital on a 
scale from 1 to 120 years over the whole forest, neither of the 
existing forms of capital suiting us, we can realize the one or the 
other, and utilize it gradually during the period occupied by the 
conversion. That is the basis of the different mediods usually 
employed : we are engaged in consolidating a capital on a scale 
of irom 1 to 120 years ; during the time so occupied^ we use up 
the existing material, which may be that of the standard M0B9 
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or more frequently is a combination of these and some of the 
old coppice. The unavoidable diminution of the amount of 
produce which we have to submit to, will be much lessened by 
the working out of the reserves of the old coppice, or by a com- 
bination of the elements of the former system. It may even 
happen that if the standard trees are numerous, there will really 
be very little diminution during the conversion-period : that 
will, however, depend on circumstances and on the method em- 
ployed. The art of the ameruigUte (framer of the working-scheme) 
will be shown, in making the burden as little felt as possible, by 
spreading it over a number of years. 

In order to create a capital in a scale of ages from 1 to 120 
years, it is necessary doubtless to have 120 years of time 1 But 
if we have already wood ranging in age from 1 to 30 years, we 
can at once diminish the formidable period ; hence arise two 
methodsj which by their combination give rise to a third, 

I. TJie method of preparatory felling Sy under which the capi- 
tal is formed by aid of the stems already on the ground, in the 
hope of reducing the length of the period of conversion.* 

II. The method of iemporanf coppice y under which the capital 
is not formed out of any existing stems, but by creating a seed- 
ling growth to form anew the required scale of ages, and neces- 
sarily occupying a period of time equal to the rotation of the 
high forest. 

III. The mixed methody which consists partly of one, partly 
of the other, prepares the growing stock so as to provide for a 
seed shedding and springing up of a natural forest from seed, 
and completes the organization of the whole, by keeping up the 
coppice- working for a time at certain points. 

The third method is naturally the most followed in France, 
because it suits best the circumstances of vegetation, and it is 
most easily adapted to the peculiarities often exhibited by irre- 
gular forests, of which wo shall speak when we have first described 
each method separately. 

It would perl^ps be unnecessary in an elementary book to des- 
cribe the first and second methods at all, were it not that a know- 
ledge of them is necessary to compare results and to bring into 
prominence the advantages of the third. 

In our explanation we will assume a forest of 600 acres which 
has been hitnerto under coppice cut at 30 years, and which we 
desire to convert into high forest exploitable at 120 years. 

I. — Method of Preparatory FeUinge. 

The whole plan is based on the idea of letting certain coppice 

* The Author had prsTiootlT called thia the ** direct method, *’ but he rejected 
tbiB term ai it wae not laallj distuiedTe: for the eeoond method is aleo dirtet, as it 
consists in getting np the eaine foreet egain, not Indeed from the stools, but bj 
mmot natoral or artUlcial seedlings. 
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stems grow old, contenting oneself, the while, with the pro- 
duce of cleanings, thinnings, and the extraction here and there 
of old and middle aged standards : by letting the forest grow for 
20 or 30 years, for example, we snail get trees aged from 20 
to 50 or from 30 to 60 years : then the working is arranged for, 
by one of the methods already explained for forests of which 
the capital is not yet constituted. 

The duration of this period of waiting is difficult to determine 
* exactly ; if it is kept on too long, we shall get material older 
than we want. Experience alone must be our guide in this 
matter ; all that we can say is, that the period must bo long 
enough to allow scope for a working scheme with a high forest 
period of rotation according to one of the methods indicated 
(page 275). Generally we are content to make this transitory 
period equal to one coppice rotation, L e., 30 years, according to 
the example we have chosen. 

The framework of this plan of working is at once laid out on 
the ground itself, and according to it the different portions of the 
mowing stock will be prepared and modified. For example, we 
3iall establkh four periodic blocks of 150 acres each, with the 
intention that one day these shall correspond to four periods each 
of 30 years. We have in fact a working scheme, the application 
of which is suspended during a period of transition. 

During this period, we carry over the whole forest, certain 
cuttings which are preparatory for high forest, or as wo may call 
them, conversion- thinnings.’’ In this process, we remove the 
shoots that are dominated or suppre<*‘^e(l, cut such trees as are fit 
for removal, and arrange so that selected stems from the coppice 
growth be retained to fit in wdth the requirements of high forest 
growth. In this way wo shall gradually get the stock regular 
as a whole, if not in individual portions of the forest. 

Such conversion thinnings are made by area, and may twice 
pass over the entire area of the forest during the period of tran- 
sition ; consequently each will extend to iV of the whole area at 
a time. 

The character of the work to be done is determined by the 
number (in the series or working-circle) of the periodic block 
in which it is being carried on ; that is to say, in the earlier 
affectations it is the old trees that we take in hand, so as to favOT 
regeneration ; in the later blocks it is the youngest trees, and in 
the middle of the series it is trees of middle age. 

On the completion of the transitory period we begin with the 
actual periods of the permanent working scheme, regenerating 
first the periodic block No. I, then No. ft, and so on. But it is 
necessary to remark, that as a whole forest wffl, under this 
method, chiefly consist of stems which have grown up as shoote 
from the stump: such are without any very solid hold on the soil 
a^ without any favorable future prospect ; it will often be ad- 
visable, in view of ultimate^ having a real working at an age 
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of 120 years in four periods of 80 years each, to shorten the first 
rotation, for example to one of 80 years in four periods of 20 each. 
Then the principal object which we had in view under the method • 
we are considering, namely, to make use of the materials already 
existing, is poorly attained, since after a first period of waiting 
extendinff over 30 years, and a transitory rotation of 80 years, 
we shall nave spent 110 years in completing the transformation. 
Moreover, in thus making up our growing stock with coppice 
stems mixed with existing standards, wo shall get a forest in 
which groups of trees are found ill composed, not homogeneous, 
which are only regular in appearance, and whose chances of long 
life are not well assured. It is only in coppice forests in moun- 
tain countries consisting of beech and oak, and free from soft 
woods, (as poplars, willow, ic.,) that this method, formerly 
much in vogue, has a chance of giving first rate results. 

It is nevertheless important to understand how the cuttings 
are made under this method, because the same treatment has 
been made use of under a more perfect method. The thinnings 
of coppice with the object of conversion prepare the soil for na- 
tural reproduction by seed, better than anything else ; the too 
dense cover is removed, and the stool shoots are cleared off, 
which would otherwise be a serious obstacle to the CTowth of 
natural seedlings. This style of cutting also greatly helps the 
formation of a good vegetable surface soil. 

IL — The method of temporary Coppice. 

The essential feature of this method is, that it docs not count 
on any of the existing growth to constitute the capital of the 
future high forest ; on the contrary, the whole of the existing 
growth is entirely used up in furnishing a yield during the 
period of conversion. 

The scale of ages from 1 to 120 years will gradually create itself 
as the work progresses, and the period of conversion will necessa- 
rily bo eoud to the period of rotation for our future forest, 
which by hypothesis is here 120 years. The period is called the 
transformation-rotation (revolution de conversion.) 

The first step wiU bo to divide the forest into periodic blocks, 
80 as to have the general framework on which to model the 
growing stock to be created. When a high forest is constitut- 
ed, the blocks must fulfil a necessary condition, that is, they 
must correspond to periods of regeneration, that is to the term 
of years necessary (according to the climate and the kind of tree) 
for the complete regeneration of each. In the present instance, 
the blocks adopted must not only satisfy this cc^kion, because 
^oy represent the permanent framework of our future plan, 
but also they must satisfy another condition, which is that they 
must corr^pond to a coppice-rotation, since, while one block 
IS undergoing regeneration the working for coppice will continne 
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on the others^ Each block except the one in hand at the time, 
forms a coppice-series for temporair purposes, in which the 
coppice method of cutting will last for a greater or less time 
according to the number in the serial order of periodic blocks. 

To make it easier to explain this method, we will suppose 
that our 600 acres have been worked in four coppice series of 
150 acres, with a rotation of 60 years. We shall then start 
with a working scheme of four periodic blocks corresponding to 
periods of 30 years, and formed each of a coppice-series thus : — 

L 150 acres, ... — — 1 — 30 years. 

II. 150 „ ••• ••• ••• 1— SO ,1 

III, 150 ,, ••• ••• ••• 1— “30 ,1 

IV. 150 ,, ••• ••• ••• l"-*80 ,, 

600 acres. 

The plan of exploitation will be as follows 

First Period f 1880- 1909). 


Ist Block. Kegeneration by shelter fellings {vide p. 279) over 
1-1 5th of the area yearly, returning again to make further cuttings 
to free the young seedling trees, by cuttings which will be by area, 
or by volume. 

Ilnd Block. Coppice fellings at 30 years, 5 acres annually. 
Illrd „ „ „ if ft 

IVth „ ,, ft ft if 

Second Period (1910-1939). 


1st Block. 


Ilnd 

lllrd 

IVth 


n 


Cleanings though the young wood from 1 to 30 
years. 

Regeneration by shelter fellings. 

Coppice fellings at 30 years. 

n It >t 


Ist Block. 
Ilnd 
Illrd 
IVth 


It 

It 

II 


(1940-1969). 

Thinnings though the wood from 80 to 60 years’ old. 
Cleanings though the wood 1 to 80 years* old. 
Regeneration by shelter fellings. 

Coppice fellings at 80- years. 


Fourth Period (1970-1999). 


let Block. Thinnings in wood aged 60—90 yean. 

Ilnd ,, „ ,, S0 «m60 „ 

Illrd „ Cleanings, „ 1 — 30 „ 

IVih „ Regeneration by shelter fellings. 

In this method the coppice fellings mdually diminish in 
extent and importance, in proportion as me high forest is pro- 
dueed and comes on to maturity. The amount of materim at 
disj^osal may not suffer any serious reduction. Indeed, possibly 
during the first period it will be increascdi bccaoic ths entire 
CK^ppice stock is pven up to worl^g. 
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It is only in the second period that the diminution will be 
felt, because the cuttings in the first periodic blocks will then 
only be cleanings of small value, but it can be arranged during 
the first period so to increase the number of stores in the areas 
still worked as coppice, as not only to allow a better chance 
of seed shedding, but to supplement the poor yield of the 
second period. The equalization will be at least in value, if not in 
volume. As it is no advantage to create a temporary * series ’ for 
coppice in each periodic block, it will increase the chances of 
success for shelter fellings in the periodic block under treatment, 
(in which seedlings are always in danger from stooUsfioots,) 
if we modify the old series of coppice in such a manner, as to 
group together in the first periomo block, the old coppice stems, 
which are more fit for cutting. The periodic blocks in which 
coppice fellings have to continue will thus temporarily be united 
into one consecutive group of fellings, the importance of which 
diminishes at each period, in which also the shelter fellings are 
first undertaken in the oldest coppice. 

If the forest has been worked in a einffle series for coppice 
at 80 years, taking 20 acres a year, the formation of these 
periodic blocks is perfectly natural and easy. 


L 150 acres, ... 
IL 150 „ 

III. 150 „ 

IV. 150 ,, 


coppice of 24^30 years. 
16—23 
8—15 
1—7 


n 

n 

if 


if 

ft 

ft 


600 

If on the contrary the coppice forest has been hitherto worked 
in more than one series, then we must try to group the ages so 
as to form a first periodic block, in which the oldest coppice 
shall come first, and then a succession of fellings with a rea« 
sonable difference of age so as to form a ooppioe cutting in a 
single series. 

The plan of felling as a whole will then present something 
like this — 


F^rat Period (1880-1909). 


1. 150 acres, 24 — 80 years. Shelter fellings (at I-lOth area): 

15 acres. 

II. ) 

III. >450 „ 1—24 „ Coppice (at l-80th of area): 

IV. 3 15 acres. 

Second Period (1910-1939). 


I. 150 acres, 1 — 80 years. 

II. 150 „ 20—80 „ 


III. 

IV. 



f> 


Cleanings. 

Shelter felUngs (at 1-lOth area): 
15 acres* 

Ooppio. (at l-80th of ana): 1ft 
aona. 


1— SO 


fl 
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Third Period (1940-1969). 

I. 150 acres, 80 — 60 years. Thinnings. 

IL 150 „ 1— SO „ Cleanings. 

III. 150 „ 15—30 „ Shelter fellings fat l*15th area): 

10 acres. 

IV. 150 „ 1 — 15 „ Shelter fellings (at l-80th area) ; 

5 acres. 

Fourth Period (1970-1999). 

T. 150 acres, 60 — 90 years. Thinnings. 

11. 160 „ 30—60 „ Thinnings. 

III. 150 „ 1—30 „ Cleanings. 

IV. 150 „ 1 — 30 „ Shelter fellings (at l-30th area) : 

5 acres. 

Between these two methods of applying the same principle of 
management, it is the second which reduces the inconvenienoe 
necessarily resulting from the procedure of conversion to a 
minimum. 

The inconvenience is, that the stools of the trees are perpetually 
Bending out shoots which tend to suppress the young seedlings, 
and if the stores dispersed through the forest are not sufficiently 
numerous to suppress the clusters of stool-shoots, it will always 
be necessary to devote considerable care to the shelter fellings,* 
and this will involve some expense. 

III. — Mixed Method, 

In working by the method just described, we had the advan- 
tage of being able to introduce into the forest the species which are 
moet snited to high forest, oaks for example, and conifers, and 
to build up a regular and homogeneous forest growth ; but this 
method has some corresponding disadvantages, namely ’ 

(L). It is costly ; the young growing stock is provided daring 
each period, and throughout each periodic block, for the roost 
part by artificial plantations, and the young seedlings have al- 
ways to be defended against suppression by the shoots from the 
old coppice stools. 

(2). The precise date of the period when the forest will tem- 
porarily be only able to yield a considerably diminished yearly 
produce (which the reader will remember, does not occur all at 
once) is left to the future and is unknown; and as it is impossible 
to say what may be the pressing requirements of that time 


• We agree with M. 8^, in hie remark (Reme foneti^ 1967, page 868) la 
CMTcer to eecnie the older coppice for shelter feUingf, we nmit eommenee cotting 
St the age of 24 or even 16 yeen, in the area where the oopnim mtea Is 
isrily leteined, and this will eanae s diffieiiltr In ailestte atom dniisg 

file earlier yaara of the eoppiee lolstloii. 
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when it comes, it is possible that the completion of the conver- 
sion may be endangered. 

(3). The coppicing has to be continued for one, two, and 
three, or even four periods : it may well be that in bad coppices, 
the land may become exhausted, and the coppice system no 
longer applicable. There is no such thing in science as the abso- 
lute application of any rule under all possible conditions ; and it is 
so especially in forestry : the first method, notwithstanding the 
drawbacks which belong to it, does admirably for beech coppice, 
and for other forest in special circumstances : the second method 
is suitable, when we have to deal with simple — or stored-l-cop- 
pices, in which there are a variety of species including soft and 
inferior woods unsuited to form the material of a high forest 

difficulties which beset both the one method and the 
other, have led (oresters to adopt a method intermediate l)etween 
the two, which borrows the preparatory fellings from the first, 
and the definite location of the operations, together with the 
shelter fellings, from the second. In consequence it is a method 
most generally applicable, seeing how numerous and variable are 
the conditions of the forests with which we have to deal. 

Let us again revert to our old example, and suppose that we 
wish to keep our coppice at 30 years, so as not to repeat our 
fellings in so short a rotation that the good species would be 
endangered and worthless woods encouraged. We shall then 
arrange (as before) the locale of our operations on the ground, 
grouping them into periodic blocks corresponding to periods of 
30 years. 

The mixed method of treatment then will consist in making 
simultaneously with the shelter fellings, undertaken in the periodic 
block in hand, preparatory fellings in the block next to follow, 
and coppice fellings in the others. 

The coppice svstem is abandoned in each period on one block, 
no longer for the purpose of natural regeneration, but to pre- 
pare its growing stock to furnish in the next following period 
the means of a good natural regeneration which do not at the 
moment exist, and to diminish the expenditure on artificial 
planting. The stores mixed with the old coppice will be pre- 
served in making the preparatory cuttings, and they will furnish 
an important aid to the subsequent regeneration; but as leaving 
these standing will considerably diminish the amount of produce, 
we must try and compensate for this in some other way. With 
this object the coppice-series, which immediately precedes the 
series in which preparatory fellings are to follow, and which is 
only to remain during one revolution, will be so worked as to 
cut out chiefly the old stores, taking care to preserve the middle 
and young ones, and that in very considerable numbers, so 
that in the following period, there may be the best results obtained 
from the regeneration feUings. 

2t 


orrowth 

The 
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The plan of working will then be as follows : — 

First Period (1880-1909). 

1st Block, 150 acres. Shelter fellings at 1-1 0th of the area, 
to be repeated three times, so as to meet the require- 
ments of the seedling growth — 15 acres a year. 

Ilnd Block, 150 acres. Preparatory cuttings at l-15th of 
the area, to be repeated twice in the period, so as to 
increase the produce and insure the success of the 
operation, 10 acres annually. 

Illrd Block, 150 acres. Coppice fellings, but taking out also 
all the old stores and reserving a very large number 
of young and middle aged ones, (all of hardwood 
kinds,) 5 acres annually. 

IVth Block, 150 acres. Coppice with ordinary store reserva- 
tion, l-30th per annum, 5 acres. 

Second Period (1910-1939). 

L Cleanings (produce of little value) in young wood from 
1 — 30 years, 5 acres annually. 

II. Regeneration fellings in a forest growth already com- 
posed of strong shoot-stems and of seedling- stems, 
and in a soil already protected (against weeds and alien 
growth) by the cover overhead. 

III. Preparatory fellings in a forest of lightly stocked poles 

from 30 — 60 years, and intermixed with coppice: 10 
acres annually, repeated twice. 

IV. Coppice fellings with reservation of numbers of stores, and 

cutting out of oldest trees. 

Third Period (1940-1969), 

I. First thinnings. A^ood from 30 — 60 years, 5 acres. 

II. Cleanings. Wood from 1 — 30 years, 5 acres. 

III. Regeneration. Thinly stocked young forest (grown 

from seed) 60 — 90 years mixed with coppice, 15 acres 
annually, or fellings calculated by volume. 

IV. Preparatory fellings : poles mixed with coppice. 

Fourth Period (1970-1999). 

I. Second thinnings. AVood from 60-— 90 years, 5 acres* 

II. First thinnings. Wood from 30—60 years, 5 acres* 

III. Cleanings. Wood from 1 — 30 years, 5 acres. 

IV. Regeneration. Voung high forest from 60—90 years, 

15 acres annually, or cuttings by volume. 

If this schedule should appear at first sight complicated, it is 
only at first sight; in reality it is very simple, and in practioe will 
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be found to work very easily : it does not (in theory) suppose 
the existence of conditions of growing stock other than those 
which are easily attained in practice, especially if the forest to bo 
transformed has been worked previously in several coppice-series. 
The necessary conditions are in fact, only to have, for certain 
periodic blocks and especially for the third, a scale of ages, from 
1 to 30 years at least, so as to allow a good choice of stores to be 
reserved in each year of the working, and whose age at the time 
will be at least 30 years. 

It is desirable as far as possible to group together in th^ first 
block, those parts of the forest which contain the most Natu- 
ral seedlings — these are often met with in abundance among 
coppice growth, especially where there has been a more than 
usually large reservation of standards, and in constituting this 
block it will also be desirable to do whatever is possible to assure 
the success of the regeneration fellings when they begin. 

If this necessary state of things is not to be attained at once, 
the method we are discussing may still be followed, only that 
before commencing the regeneration fellings, we shall have to 
allow an additional term of years, for getting the stock into a 
state fit for them. 

This necessitates commencing operations without preparatory 
fellings over the portions which belong to the first periodic block, 
such work being done during a preliminary period, not counted 
in with the ‘conversion-rotation^; and therefore pro tanto the 
period necessary to complete the transformation is prolonged. 

The ‘mixed method’ may, therefore, be accepted as a general 
one, and one that is clastic enough to be applied to the various 
difiercDces which coppice forests exhibit. There are many cases 
where no such period of preliminary preparation is necessary, 
and when wc find the state of preparation already existing in cer- 
tain compartments, which have become abundantly stocked with 
reserves owing to the wise economy of the proprietor. 

If the plan of working is well followed out, we shall be almost 
certain to be able to avoid any serious diminution in the yearly 
produce ; perhaps not indeed in volume, but at any rate in value. 
Therefore it will be without any notable sacrifice that we shall 
ultimately attain the object in view ; and although the time 
iDay be long, in the end there will be the increase to the capital 
value of the property which results from the conversion. 

This mixed method is also ot more general and more certain 
applicability than either of the preceding ones : the only con- 
dition essential for success, it pre-supposes, is, that the forest has 
a growth of hardwoods (fit to form a timW forest) in sufficient 
proportion to give rise ultimately to a growth which will give 
seed over the whole extent. It will suffice however for this, that 
the coppice contains l-6th hardwood. If this is not so, then, 
doubt, we ahaU have to resort to the assistance of artificial 
planting. 
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The contarol-register is very easy to keep ap, 

to the ffeueral formula we have indicated ; care must 
bo taken to keep a special account of each fdling-opeimtion 
iTparSelyAhS fellLgs. the preparatory fellings and the 
coppice klings, as mentioned at the close of Part II. (Stored- 
coppice management). 



The “coupes” may ^ the* transhfrmation, 

will ereaUy facilitate the execution of is being 

rod So the verification of the manner in which it » g 

^ With a view to diminish Mpense, “^^hito^lO* wmpMt- 
ourselves to marking out each periodic block into lo F 

ments, which will be numbered 


I. 1, I- 2, 

II. 1, II. 2, 

III. 1, III. 2, 

IV. 1, IV. 2, 


1. 10 
II. 10 
IIL 10 
IV. 10 


These will serve, one for the ^ 

naratory felling, ird for the coppice felling, of eMh yta 

the merit of economy, possesses also this advantage, that « an 
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us to keep a re^eroe for unforeseen requirements, a matter of great 
importance in private and communal forests. 

Communes are often obliged to keep something to fall batk 
on in case of an extraordinary demand on the treasury; and for 
this purpose the law has compelled them to keep the fourth 
in reserve.'’ It would, therefore, be unfortunate if we could 
not include such a provision in devising the plan of trans- 
formation. 

In communal forests the reserve ought to equal the fourth of 
the produce, but the preparatory fellings being only a kind of 
thinning and not productive of much, we cannot bring the 
idea of reservation to bear upon any but the principal fellings 
which are still those of the coppice. Up to the moment when the 
fellings begin to be made by volume, and when the reserve will 
be previously deducted from the amount of material to be re- 
moved, we provide for the reserve by keeping back one-fourth 
of the area of the ** coupes " of the 1st, Illrd and IVth periodic 
blocks. 

Thus, in the first block, three of the ten 15 acre-compartments 
are destined to furnish four groups* of fellings of 11^ acres, 
the three first being the annual cutting (after deducting the re- 
serve), and the fourth the reserve itself, and these are cut out in 
three years. 

For the lllrd and IVth blocks, we take one compartment (15 
acres), to make four felling groups of 3} each, these are worked 
in 3 years, the first three for the ordinary, the fourth for the 
reserve cutting. 

The control-register will enable us to follow at a glance, 
where the reserve, thus deducted from the area, comes. Every 
three years we shall subdivide (by survey-measurement) into four 
equal felling-groups, three compartments from the first, and one 
each from the third and fourth periodic blocks. 

The fellings made in the process of transformation are only 
of a temporary character ; and it cannot matter much whether 
we make some of them a little sooner or a little later (which is 
what we do when we arrange a reserve). In this way there is a 
reserve always at the disposal of the proprietor, whenever he 
wants it. 

§ 2. Converiion of irregular atored^ Coppice. 

In practice, the operations of conversion do not always pre- 
sent themselves in that state of theoretic regularity we have 
essuified in our example. It was important, however, not to 
complicate our explanation by taking, at first starting, an example 
other than a regiw and normal one. 


* The block being in the oxamplo 150 acres, the 10 compartments will each 

te 15 acres ; 8 of them, total 45 acres, are ^uped into fonr felling groups 
of 114 acres each.— (T b.) 
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It may be that the coppice to be transformed is very irregular ; 
it may be that some cuttings for conversion have already been 
begun^ or some attempts made to introduce young growth of 
conifers — so that in those places there is no opportunity for cop- 
pice management ; or other special circumstances may exist at 
different points throughout the forest area. Very numerous and 
very various are such circumstances ; but then it is easy to modify 
onr plan of operations accordingly. 

The forester will have to make such principles as we have 
just explained only the basis of his plan^ and will combine them 
with planting or other works rendered necessary by the state of 
the forest : but he will always divide out his area on the ground, so 
as to conform to the main outlines of his future working-scheme. 
He may have to include in his IVth periodic block some groups 
of young forest, instead of having it all coppice- coupes. In the first 
block may be included places where a young seedling growth has 
already succeeded, and where the regeneration fellings belonging 
to that period will not be required. 

He will borrow from the true high forest am^nagemeut (work- 
ing scheme) and from the several methods of conversion, the com- 
binations necessary to draw up his plan as a whole. Such irregular 
am^nagements necessarily require long experience and skilled 
judgment for their successful elaboration. 

Example,— It is in such amenagements as these, that we may 
have to put the forest under a preliminary period of management 
before we enter on the actual conversion of rotation. Suppose, 
for example, we have a communal forest of 600 acres, of which 
the fourth (hitherto kept as the reserve) of 150 acres, pre- 
sents a good growth of beech stems of 70 years, intermingled 
with older trees, and the rest (450 acres) has been cut for cop- 
pice at 30 years, at the rate of 15 acres annually. Suppose 
that as the result of some experimental attempts to transform 
this into high forest, the first ten coupes (150 acres) present 
a growth of young stems from 30-40 years and sufficiently 
regular, the other 20 coupes (300 acres) being irregular cop- 
pice in a bad state; the object is to transform them into 
high forest with a rotation of 120 years. In this case we shall 
divide the forest into six divisions of about 100 acres each, 
which at a later stage will correspond to six periodic blocks, one 
for each 20 years of the rotation : our first division will con- 
tain the 100 acres of reserve aged 70 years; the second will be 
made up of the remaining 50 acres of the reserve of this 
age, and of 45 acres out of the ten coupes which have been 
thinned out and which are 40 years old ; the third will contain 
the other seven coupes of the same kind, a^d 30 years, and 
will give 1 05 acres : the fourth, fifth, and sixth are furnished 
by the 300 acres of bad coppice. We must then have a pre- 
liminary period of 30 years, daring which the coppice system^ 
with a rotation of 30 years, will oe maintained in tbes^tbree 
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blocks. The yield .during this time for the whole forest will 
be— 

L In the first three blocks only certain trees will be felled, 
to the extent of l-30th of the actual volume. 

2. In the last three blocks coppice fellings, 10 acres annually : 
assuring the* re-stocking of the cut out area by artifi- 
cial sowing or planting. 

During this preliminary period the ‘ fourth in reserve ’ will 
be secured by a deduction of l-3rd on the volume of the material 
which is to be extracted from blocks I. — III., without interfering 
with the removal of the coppice. 

At the end of the preliminary period of 30 years the forest 
will be in a condition to be worked on the basis of the final 
working scheme, because it will have the following constitu- 
tion 


Periodic 

block. 

Area. 

Age 

at present 
(1S80). 

Age at the 
coDclnsion 
of the 
preliminary 
period 

Period for 
felling. 

Age at time 
of felling. 




(1910). 



I. 


70 

100 

1910—1929 

no 

II. 

f 50 
\ 45 

70 

40 

100) 1 
70) 

1930—1949 

( 130 

\ 100 

HI. 

105 

30 

60 

1950— 19C9 

no 

IV. 


between 

20—30 

1970—1989 

90—100 

V. 


SO and 

10—20 

1990—2009 

100—110 

VI. 


1 year. 

1—10 

2010—2029 

110—120 
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NOTES FEOM REWAH. 

TO THE BDITOTt OF THE “ INDIAN FOBESTER.” 

IMiab Sib, — Having been encouraged by P." in his remarks 
on page 68 of the Forester for February, I have striven for some 
time past to forward a few notes on the forests of the above State. 
But until now my good intention has remained in embryo, partly 
owing to a press of work and partly to that reluctance felt by 
every inexperienced writer for going into print. 

Where is Rewah ? 1 can imagine a good many readers ask- 

ing; and doubtless, the extensive country bearing this name, 
except to the administrative staff, and an occasional party of 
sportsmen who visit the State for tiger shooting, is nearly un- 
known to Europeans. Its situation may be described in a few 
words. All that portion of Central India contained between the 
North-West Provinces on the north, the wild forest country of 
Chutia Nagpur on the east, the Central Provinces on the south, 
and the East Indian Railway line on the west, comprises the 
State of Rewah. The traveller journeying up-country from 
Bombay would most probably have dined at Jabalpur, smoked 
his post-prandial cheroot and struggled through some four hours 
of rather disturbed rest by the time the mail train reaches Satna, 
where it would be necessary for him to turn out if his destination 
were Rewah. Satna is midway between Jabalpur and Mlahabad, 
and is the bead-quarters of the Agency appointed for the manage- 
ment of the State. The station can boast of no beauty or inter- 
est, the traveller need regret having missed, owing to the nocturnal 
hour of his arrival. It is situated in a plain of light coloured 
thirsty looking soil, out of which crop, some five miles to the 
south, a range of low bare flat-topped sandstone hills, one of 
which is conspicuous for its resemblance to Vesuvius, a resem- 
blance very striking, when a cloud resting on its summit gives the 
idea of smoke; and in other ways, our station is only distinguish- 
able from the very .uninteresting surrounding country by a few 
hideous railway and civil buildings and the P. A.'s decorated 
flagbtaff. It would be wrong, however, to judge Rewah from the 
dismal appearance of its western border land. 

Thirty-one miles east of Satna, with which it is connected by 
a well bridged and metalled road, lies the native capital, that 
gives its name to the State. The city, which it will be conveni- 
ent to make the starting point for our subsequent inspection of 
the forest country, is built on a considerable river called the 
Beehar, a tributary of the Tons, better known on account of its 
splendid waterfalls, some of which have a sheer drop of nearly 
400 feet. It contains 22,000 inhabitants, mostly Hindus, and 
is a medley of ill-arranged streets, in which fairly built stone 
houses jostle the meanest mu^ hovels. Through its centre runs 
the one broad, well drained thoroughfare, in which most of the 
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notables and respectable sbopkeepers Uve^ and at the far end of 
which, but separated from it by an old wall and massive timber 
gateway, stands the Maharajah^s palace, a building of no artistic 
merit and rather shaky in its details. 

The young Chief, who ia at present a minor, only 7 years old, 
belongs to a clan of Rsyputs, or Thakurs'^ as the people of this 
State prefer to style themselves, called Baghels, from whom the 
country obtains its name of Baghelkhand. The upper classes 
are either Baghels or members of the allied clans of Bandels, 
Chandels and Chowhans ; and very proud are they of the imtive 
equivalent to the Ctvis Romanum Bum^ with which they telf you 
on enquiry that ham Baghel haiuy as if therein lay their claim to 
every distinction. The poorest of them always wear arms, and 
consider themselves the Maharajah’s bhai band. As a rule they 
are very ignorant, very narrow minded, and staunchly conserva- 
tive and opposed to every new administrative reform; but if 
rough and obstructive they are by no means bad fellowS; especi- 
ally if removed from the influence of Court intrigues. Should 
they object to your procedure they will readily tell you so, and 
plainly inform you that they intend doing all in their power to 
thwart and bring it to naught ; but on the other hand they bear one 
no grudge for doing one’s duty, even when the performance of 
such is adverse to "their interests, and do not visit upon the ser- 
vant of the durbar the spleen they may feel towards itself. For 
instance, I have never experienced from them the inconvenient 
treatment with regard to supplies for the camp that used to be 
the common misfortune of a Forest Officer in the Central Pro- 
vinces in former days, when to keep one without grain and other 
necessaries until dark was the not unusual method chosen by a 
malguzar for showing his disapproval of the forest nu 'xBance. Ou 
the contrary, the ialukdar in whose illaqua one is marching 
generally comes into camp to pay his respects, do a bit of shoot- 
ing, and have a crack on things in general. 

Away beyond the city of llewah, breaking the sky line from 
east to west as far as the eye can see, rnn the Kdimurs, a precipi- 
tous range of hills of no great breadth, that divide the State into 
two unequal halves, the coiuliti<ms ( f which are as different as well 
can be — the country on the north being a well cultivated plateau, 
dotted with Heurishing villages and tine mani»o or tamarind 
groves, while on the south it is broken up into a complex net- 
work of forest covered hills and valleys, in which cultivation un- 
lortunately hears a very inadequate proportion to waste land, 
ft is with this latter portion of Rewah, which contains an esti- 
mated area of 10,000 square miles, that 1 shall attempt to make 
your readers acquainted. But before crossing the Kdimurs, I 
*nust mention two small forests situated on the north of the 
range which deserve passing remark. 


* la fiewah the tenn RA)pnt ii only applied to the illegitiisate aon of a Thakor. 

2 2 
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The first of these is an area of alluvial deposit about 3 square 
miles in extent, formed in the an^le of two rivers. It is covered 
with forest of teak, mixed with B.Jrondoaa, Alangium LamarcJdi 
and a little U, integrifoUa^ the teak being the dominant species. 
The forest was formerly protected as a shooting cover ; but of late 
years, owing to the impecuniosity of the durbar and the increas* 
ine value of timber, a contractor wan allowed to convert a great 
portion of its teak into sleepers. He managed to remove 8,000 
broad and 36,000 metre gauge sleepers, or 82,000 cubic feet of 
wood before the arrival of a Forest officer checked his career, and 
of course the work was carried out on the ordinary contractor 
system, entailing the maximum amount of damage to the forest, 
with the minimum amount of payment to the Slate. Trees were 
cut down at breast level, wood -cutters being then allowed to 
hack up the green stumps for fire wood. Or in many eases, 
where to fell the stout old trees would have caused unnecessary 
trouble, they were merely deprived of their branches, or so many 
of them as would yield a sleeper width, while the thick but too 
short trunk was left to record the contractor's economical pro- 
cedure, and to greatly increase the expense of carrying out future 
works of improvement. 

The forest is still estimated to contain nearly 40,000 cubic 
feet of teak, from which scantlings large enough to yield broad 
gauge sleepers can be obtained. Several trees still standing are 
over 6 feet in girth with a clean bole of 15 feet below the 
branches, and many others run up to 20 and 25 feet, with a 
giith of from 4 to 5 feet ; but these latter are seldom symmetri- 
cal. One old fellow, locally known as Rajah Singh (a name given 
by the late Maharajah, who once shot a tiger at its base), is 
over 12 feet in circumference, and would yield a log of wood 
1 2^ X 3^ X 3' ; aud I am informed by the working assistant of 
the contractor above mentioned that, the trees cut down by him 
were much finer than those now standing, and averaged at least 
a girth of 5 feet, a statement corroborated by the presence in the 
forest of such stumps as were not split up for firewood. From 
which it would appear that the area in question Is capable of 
bearing fairly large timber, and miist have been very valuable in 
proportion to its size. And this appears worthy of remark, see- 
ing that the forest is situated nearly on the extreme border of 
teak limits; in fact in this direction is the most northern bit of 
naturally grown teak in India. Makandpur, an adjoining village, 
from which the forest takes its name, is in Lat. 24^ 25', which 
I believe is a little farther north than the town of Saugor in the 
Central Provinces, near which is another small area of teak in- 
stituting the Reserve of Gurrahkota* The most northern limit 
of this species is, according to Dr. Brandis, 25^ 80'. 

Sleeper work is now rapidly causing all the remaining large 
teak in Makandpur to disappear, and this time next year, 
yond a few seed bearing standards, its glory in big timber will 
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have departed. But care is being taken to fell the trees level 
with the groand, and to shape the stools for coppice reproduction. 
The area i^ow being worked over will be protected from fire and 
cattle^ and it is hoped that by the time the young Chief attains 
his majority, the forest will again be in a fair way towards pro- 
ducing valuable timber. The demarcation of the area, including 
the erection of masonry pillars, has been completed. 

The second area of forest above noted is close to the town 
of Govindgurh, 11 miles from Rewah, and is situated on the 
northern slopes of the Kdimur hills. Like Makandpur it owes 
its existence to the sporting tastes of past Baghel rulers. It is 
only remarkable for the presence of sardi (^. robzuitd) which 
makes its appearance in this direction. The forest chiefly con- 
sists of A. lali/olia, L. parvijlora, B. frondosa^ 8, robusta, 
T. tomeniosa, JD, Ebenum, N, Arbor^triatis, D, atricta^ and a little 
scattered teak. It is the only place where I remember having 
noticed teak and sardi growing together, even in small quanti- 
ties ; and the teak, as might be supposed, consists of only a few 
poor specimens, the last struggling members of a species that 
5 miles away is dominant over the forest, but which, in the 
direction we are now going, is absolutely unrepresented. 

This patch of hill jungle contains no large timber, but is a 
useful dep6t for supplying the ordinary household and ^ricul- 
tural requirements of the neighbouring towns and villages. It 
extends over the hills for a length of about 10 miles by 3 
broad, forms good cover for sambhur and pig, and is generally the 
head-quarters of a tiger. At the foot of the hills is a swampy 
bit of open forest, called Jhirria, in which the late Maharajah 
organized his large drives for game. Jhirria takes its name 
from certain springs which have their birth here, and contains 
the only water for miles round. It is cut off from the hill 
forest above by a wall over 3 miles long and 8 feet high, having 
at intervals fairly broad openings through which animals, com- 
ing down from the hills, enter, to drink at the springs and graze 
on the sweet grass which is abundant in the neighbourhood. 
All through the night before a drive, watchers are posted at the 
openings in this wall to observe the animals pass through, and 
then before day breaks, large tires are lighted at all points of 
exit to prevent them breaking back to the hill, the flanks being 
guarded by a large body of beaters. The wretched brutes are 
thus entrapped between a high wall on one side— >that nearest 
the hills — and the cultivated plain, and a host of yelling devils 
oil the other three. On the following day the sportsmen (?) take 
up their places in small towers commanding the openings in the 
northern wall, and the animals are driven towards them. Of 
course the result is a butoberv, in which the Thakurs spare 
neither age nor sex, and by which, were it not for their bad shoot- 
ing they would soon exterminate all game in the vicinity. But 
since the death of the late Maharajah, these drives are allowed 
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only on certain occasions, when Rewah is visited and expected 
to provide a tiger, &c., ior a brace of distinguished globe trotters 
or a day’s shooting for the Agent, Governor-General of all the 
Central Indian IStates. 

J. M. 

(To be continued?) 


THE MADRAS FOREST ACT. 

TO THE EDITOR OF THE ‘^INDIAN FORESTER.” 

Sir, — I should not have considered it necessary to write further 
with regard to B, P.’s” criticisms on the Madras Forest Act 
were it not that in one instance at least 1 find that he was right and 
I was wrong, and not to be behind him in generosity, I hasten 
to admit it, I refer to the remarks in Sections 7, 18 and 
the conditions ot the two first of which clearly clash with the 
last. 

On reading P.’s” letter in your April Number, I referred to 
the Act and the Bill as originally drafted, and find that it is 
1»0 true that the Select Committee by inserting the words ‘'with- 
out the previous sanction of the Governor in Council,” which 
found no place in the original Bill, have rendered it possible for 
an anti-forest Governor or Government to alienate on jitdia or 
lease the whole or any portion of a Reserved Forest, and thus 
practically set at naught the wholesome provision of Section 
24, requiring the approval of the Governor General in Council. 
I hope such a thing is never likely to happen, hut it is certainly 
a great mistake that it has been made possible. 

The fact is that Mr. Brandis in his original draft, fearful of 
rousing Madras susceptibilities, wrote “Governor in Council” 
instead of “ Governor General ” in Section 24, but the Forest 
Bill Committee, composed chiefly of Collectors, altered it as 
they considered, rightly in my opinion, that it was better to 
guard against hasty alienation or throwing open of Reserved 
Forests or portions of them. Had the Select Committee of the 
Legislative Council followed the same line, and inserted the 
words “ without the previous sanction of the Governor General 
in Council ” in Sections 7 and 18, no barm would have been done. 
As it is, they have created an “ anomaly ! ” Notwithstanding 

B. P.’s ” surprise, I can assure him that the Madras Gov- 
ernment, “ including the Duke of Buckingham,” has of late years 
been favorable to Forest legislation. I did not write 
along,” but “ of late years,” and I maintain that it has been 
the earnest wish of the Madras Government of late yeare^^ to 
legblate with regard to the conservation of forests. But there 
are great difficulties with which Mr, Brandis was brought face 
to face, and the Madras Government have always evinced a dislike 
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to hasty legislation, or any undue interference with or cur- 
tailment of the privileges of the people, even when they do not 
amount to figUs. A very laudable and statesmanlike viewufi 
my humble opinion. The same solicitude regarding the curtail- 
ment of rights or privileges naturally extended to any proposals 
to interfere with private property, and henoe Chapter IV. is 
not all that could be wished from a forest point of view ^ but after 
all, it is quite in accordance with our English system of Gov- 
ernment and general proclivities to object to any^ interference 
with a man's private property, unless prepared to buy it if he 
insists on that course. I must object to “B. P.'s" inference that 
I represent the hills of the Presidency to be " mostly ^^vate 
property ; " I find no such statement in my letter. 

1 lay claim to no special knowledge of timber transport such 
as it is in India and Burma," but I have some experience of it 
on the rivers of the Western Coast of this Presidency, where it 
assumes considerable dimensions, and elsewhere by land, which 

B. I'. ” appears not to consider. I think the Act as it stands will 
enable the Forest Department sufficiently to check and control 
timber, &c., in transit, without encouraging undue or vexatious 
interference, and, if I mistake not, persons supermarking can 
be prosecuted under a special Act and the Indian Penal Code. 

It would serve no good purpose to follow “B. P." further in his 
remarks regarding the extinction of rights or privileges for one 
purpose being a very different thing to extinguishing them for 
another. He has so far rightly interpreted my meaning, for 
which I thank him, that the people do not object to alienation 
and extinction of rights or privileges by and for themselves, 
or some of their members who cultivate the land or keep it for 
depasturing their cattle ; but they do howl" at large tracts being 
taken away, and their customs of user summarily extinguished 
by Government. This may be called purely sentimental, but it 
is none the less the case, and it does not appear to me unrea- 
sonable that Revenue officers knowing that the feeling exists, 
should be chary of closing tracts for Government purposes, which 
they would readily give up to private individuals, I can, how- 
ever, reiterate my assurance to “ B. P.” that there is now in 
Madras no " prejudice against forests and in favor of extending 
cultivation even of the most inferior kind.” The advantages 
of forests are fully recognized by all except a very small and 
quite insignificant minority, and so far from there being any 
opposition still lingering, most Collectors are more anxious to 
reserve than the Forest officers, which is not unusual amongst 
converts! Instances are indeed not wanting, and are probably 
known to most of your readers in which a Civilian Forester is or 
was a. hotter Conservator than any of his confreres ! 

With regard to P.'s" remarks as to the financial condition 
of the Department, the reason for the small surplus lies in a 
nutshell. The Madras Government held until quite recently that 
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it was wiser and better not to attempt to make the foreats 
a source of surplus revenue, but rather to devote any surplus in 
timber or other forest produce, after paying for the necessary 
expenditure, to the tree use of the people. It is now admitted 
that this free use has in many cases been abused, and I think 
we may calculate on a very large and progressive increase in 
the Forest revenues of the Presidency. 

I regret that in my eyes “ B. P.^s” " colorless criticism” should 
have appeared “slashing” and “hypercritical.” I can only say 
that I should be sorry to come under the weight of his pen when 
in a “slashing” humour, if his letter in January's Number is 
a sansple of his “colorless criticism ” and “avoiding anything 
like raking up past controversies,” which I agree with him had 
better be buried for ever. 

J. C. W. 


WOOD PAVEMENTS. 

In Vol. VII., No. 4, of the “ Indian Forester,” under the heading 
of “Notes and Queries,” it was stated that Beech from 
Germany was largely used for street pavement in London, and 
that there had thus sprung up a new demand for Beech which 
otherwise was of little value. 

Whatever becomes of German Beech- wood, it does not go to 
London for street pavements. Some years ago the Ligno* 
mineral Company employed Beech for that purpose, but it was 
found to be an utter failure, and was shortly afterwards aban- 
doned, and the Company came to an abrupt end. 

The more important streets in London are now paved with 
Fir, by the “Improved Wood Pavement Company,” and through 
the courtesy of the Secretary, we are enabled to give the follow- 
ing details on this interesting subject. The principles on which 
they carry out all their work are 

1. A sound foundation of concrete. 

2. The use of timber of uniform quality. 

b. The use of a properly mixed bituminous composition, 
impervious to water, and cementing the wood pave- 
ment and the concrete into a homogeneous mass. 

The accompanying sketch will show the system on which the 
pavement is laid. The blocks are small and rectangular, and are 
laid in rows direct on the concrete, with f th of an inch separa- 
tion for sure foothold. 

The wood used is yellow Baltic Deal ; the scantling of the 
required dimensions is prepared in Sweden, and it is sawn into 
the blocks at the Company's works at Botherhithe. By an 
ingenious arrangement of three circular saws revolving on a 
horizontal oscillating axis, they manage to saw up 80^000 of ^ese 
blocks in a day. 
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The average durability of these pavements is about 8 years, 
and they cost 11 shillings per square yard laid down. The 
Company has laid about 500,000 square yards in London alone, 
and most of the principal streets are now paved with wood, 
including’ King 'William Street, City, which carries the heaviest 
traffic in the world;. a continuous stretch of over 3 miles from 
Piccadilly to Kensington High Street, Bond Street, Parliament 
Street, Holborn, Chancery Lane, 'Westbourne Grove, besides 
many others. 

As a matter of economy, wood is found to be cheaper than 
Macadam when the cost of cleaning is added, for the wood 
adds little to the dirt pn a roadway, whereas the Macadam 
is simply like grist to a mill to be ground up b}^ the wheels 
of the vehicles into mud in wet weather, and dust in dry 
weather. 

It may be observed that here the concrete foundation is of 
more importance than the woody covering; without a solid 
foundation, impervious to wet, no covering of wood is of any 
avail. Fir is chosen because it is found practically to answer 
best ; the surface when sprinkled over with sand is neither too 
hard, nor too slippery; Beech-wood is both. 

The Company has laid pavements in many of the principal 
towns of England, and it has even invaded the country of the 
Beech, and laid down two streets in Berlin, Oberwall Strasee, 
and Opera House Platz. 

A. S. 


CULTIVATION OF THE ARTICHOKE. 

( Cynara Scolymus L, Compoaita DC,) 

This vegetable is a hardy perennial, a native of Barbary and 
South of Europe. It appears to have been esteemed as a vege- 
table from very early times, as Pliny speaks of it as having been 
cultivated by the Romans. The culinary part is contained in the 
immature flower heads. The broad fleshy flower receptacle, 
termed the bottom, and the thick base of the horny involucral 
scales are the parts eaten. It succeeds with little care and 
trouble, and is often met with in the gardens of Europeans, but 
seldom in those of Natives. 

On the plains the flower heads begin to appear in March, 
but are most plentiful in April, and continue in season until the 
middle or end of May. The plants are raised from seed or by 
suckers. The former should be sown broadcast in beds, from the 
beginning of August to end of September. The seedlings are 
very hardy, and seldom sufier from damp; the seeds should, there- 
fore, be sown as soon as an opportunity occurs after the beginning 
of August. When they have made four or five leaves they are 
fit for transplanting to where they are intended to be grown. 
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They love a deep and rich soil, and when preparing the ground 
for their reception it should be trenched 2 feet deep and liberally 
manured. When time and labour does not allow of such an ef- 
fective preparation of the ground, holes 2 feet broad and 2 feet 
deep should be dug, and the soil thrown back liberally mixed with 
old manure. The plants should be transplanted at 2^ feet apart, 
in Towi 4 feet asunder. They should be watered regularly, and 
the soil between the plants occasionally stirred with a fork. 
When raised by suckers the strongest should be separated from 
the old plants in September, and at once transplanted at the same 
distances apart as given for seedlings. They should be annually 
transplanted in a fresh plot of ground. If this is not done the 
flower heads decrease in size, and by the third season are all but 
worthless. It is a good plan to raise one-half of a plot from 
seeds and the other by suckers. The latter should be annually 
thrown away after the flower heads are past use, and the former 
preserved for the production of suckers for the following season. 
Suckers flower sooner, and the advantage gained is a crop of 
flower heads a fortnight or three weeks earlier than when seedlings 
only are used. This vegetable does not degenerate if seed is 
saved from flowers produced by the leading shoots of the plants 
raised from seed. A few of the largest flowers should, therefore, 
be annually reserved for this purpose. 

On the hills the plantation need only be renewed every 
three or four years. When a stock has once been secured from 
teed, this should be done every third or fourth year by suckers, 
and the same plan followed as described for the plains. When 
the plants have to be raised from seeds, these latter should be 
sown in March or April, and transplanted as soon as they have 
made four or five leaves. At elevations below 5,000 feet suckers 
should be transplanted in September, but above that elevation, and 
especially if on a northern aspect, it should be done in March or 
April. At elevations above 6,000 feet, the stools should be pro- 
tected from frost by a covering of stable litter or half decayed 
leaves. In spring, when all danger from frost is past, the covering 
material should be removed, and a quantity of old manure forked 
in between the plants. During the operation uncover the stools 
and remove all the suckers except two or three of the strongest. 
At lower elevations manuring and removing suckers should be 
done in autumn ; in spring and during their progress all that 
requires to be done is weeding and occasional stirring of the soil. 

W. G. 

A LETTER FROM MADRAS, (No. IV.) 

What a difference there is between the scenery along a South 
Indian Railway and that on the lines of the valley of the 
Ganges, Scarcely any prospect can be more uniform aud ^slow^ 
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than what one sees along the East Indian after the outlines of 
the Sonbhal Hills have once been passed, while the Madras Rail- 
way on the other hand shows a continued succession of fine 
rugged peaks, forest clad hills, tanks winding about the bases of 
the hill slopes, and providing water for large areas of brilliantly 
coloured crops, flat-roofed stone-built villages evidencing comfort 
and comparative wealth, rivers bordered by groves of palmyra and 
cocoanut, though themselves scarcely showing a thin streak of 
water in a waste of sand, the delicate tracery of old temples 
often occupying fine positions on commanding rocks, and strong- 
built forts, the evidences of the wars of the Mysore princes. Such 
is the scenery of the line from Madras towards Bombay, and 
there is much of interest to the Forest officer, who should always 
endeavour to travel from Arconum, at any rate as far as Gooty, 
in the day-time, so as not to lose the sight of the forest clad hills 
of Cuddapah and North Arcot, and the grassy ranges of Anantapur. 
Soon after passing the temples and shrine of Tripetty, the line 
begins to ascend and gradually climbs on a steep gradient the pass 
of Ballipalle, the boundary between the Districts of North Arcot 
and Cuddapah and the point where the long Yeligonda Range 
meets the Palkonda Hills, the edge of the plateau of Mysore, 
Thence after some miles of evergreen forest and bamboo the rail- 
way passes down the valley of Pullampet, amid beautiful scenery 
to the Cheyair river. On the east lies the Yeligonda Range 
covered with forest and topped by strange looking rocks, most 
remarkable of which is the precipitous one known as the Yen- 
katagiri Drug, a landmark well known to those who have travelled 
io the Districts of Cuddapah and Nellore, which Districts meet 
on the crest of the Yeligondas. 

Westwards are seen the more gentle slopes of the Palkonda 
Hills, which, however, rise equally high, and include within their 
recesses gorges of magnificent rock scenery, precipices and crags 
and streams of the purest water. After the Cheyair river and 
between it and the town of Cuddapah another pass is crossed, 
which pass forms the connection with the Palkonda Range of the 
great line of hills which first as the Lankamalais and afterwards 
as the Nallamalai Hills, runs up northwards to the Kistna River 
and the borders of Hyderabad. 

After Cuddapah, the line crosses the Fapagni, like the Cheyair, 
a large feeder of the Pennair river, and then begin on the east 
the Jammalmadugu Hills, the southern end of the Yerramalais. 
It is on the Yeligonda, Lankamalai and Palkonda Hills that 
the Red Sanders tree is found, its area forming a rough right- 
angled triangle, the base of which is about 100 square miles, and 
the height 120, the area then being approximately 6,000 square 
iniles, a small area to be the home of one of the most important 
and most valuable trees in India. 

The Red Sanders only just eaters the Eurnool District on the 
aorth, is not found in the Anantapur District on the west, and 
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is therefore confined to the Cuddapah District^ the adjoining 
parts of North Arcot, and the Nellore slopes of the Veligondas. 
From the splendid way in which it has grown in plantation at 
Kodur, there is every reason to think that elsewhere also it 
might be planted with success. 

The Ked Sanders tree is a Pterocarpus (P. mntalinus), and 
in appearance is not unlike the better known and more wide- 
ly spread P. Manupiumf the Beea, bejdM, piasdl or peraar of 
Central India; but differs principally by its rougher and tesse- 
lated bark, by its round leaflets, and by its more upright 
growth. This upright growth is the more noticeable, as most 
of the trees which accompany it in the forest are more twisted 
and branched. 

The bark is a dark brown, and is divided by clefts both horizon- 
tally and vertically, making a network of rough protuberances* 
The leaves are pinnate, but the leaflets rounded, somewhat like, 
but larger than, those of Dalbergia latifolia^ and their colour is a 
sort of ashy green. The wood is of a dark red colour, turning 
darker still on exposure, and is very hard and strong. It is 
highly prized for house posts, and large sums are often given for 
good posts by the natives of the neighbouring coast districts, 
who take a pride in having the verandah-posts of their houses 
of some hard good timber and prettily carved and ornamented. 
Even if grown for poles only, it is therefore likely to be very 
valuable, but as it is the chief forest tree, and it is important to 
get the forests as soon as possible into the ‘High Forest* condi- 
tion, it will probably be allowed to grow to larger dimensions, 
and only occasional thinnings cut out for sale as house-posts. 
The great use of the wood, however, is as a dye, for which 
purpose large quantities are yearly shipped to Europe from Mad- 
ras. The shipments consist of the stumps and roots of old trees 
previously felled and remaining in the forests, and the extraction 
ot these is a source of considerable profit to the owner of the 
land, Government or other. The present aspect of the Red 
Sanders forests is that of a rocky, stony country, covered with 
tufts of lemon grass, and with poles of Red Sanders at intervals 
of a few yards. Almost all other trees have, in accessible situa- 
tions, been cut down, or at any rate so pollarded for manure, that 
the Red Sanders is almost the only one left, and its being left 
IS due entirely to the order of Government some years ago, 
making it a ‘ reserved * tree. However, the forests are now to be 
converted into Reserves and all kinds protected, so that before long 
we may hope to see a fine growth on the stony hills of Palkonda, 

* quantity of Red Sanders poles for the market. 

The system of pollarding for manure seems to be peculiar 
to the^ Ceded Districts of Madras, and to accompany tank 
irrigation which there is so largely used, and so important 
to the country. The process is described in Dr. Brandis’ Report, 
para. 865, as follows 
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« Besides the ordinary requirements of the people, in the matter of 
wood for building, for agricultural and domestic purposes, and of fuel, 
grass and pasture, which the forests and waste lands supply, there ia 
in this and other districts a special demand for leaves and branches 
for the manure of rice fields. When the fields have been ploughed 
and thoroughly soaked with water, green twigs and leaves are spread 
over the ground. The leaves of some plants are first dried before 
they are put upon the fields. Twigs and leaves are then trodden in 
and covered, and shortly afterwards the paddy is sown. The larger 
branches do not rot, and after the paddy has been cut, and the ground 
is again ploughed, they are taken out and used as fuel. 

** The leaves of several large herbs and undershrubs are used for 
this purpose, such as Calotropis gigantea ; Cassia auriculata^ (than- 
gedu). Of trees and shrubs it may be said that most thornless kinds 
are used, and the following may be specially named as important in 
this respect : — Meliaindica^ (Vepa); Poinciana elata, (Sankesvaram) ; 
Albizzia Lehhek^ (dirasana) ; Dodoncsa viscosa^ (band^ru) ; Pongamia 
glabra, (kdnuga) ; Dalbergia paniculata, (patsari).’* 

The process is not so destructive as might be supposed, for the 
soft- wooded almost useless trees are preferred; and judiciously 
arranged, it may be made a benefit to the forests. 

The Red Sanders tree has been very successfully grown in 
plantation at Kodiir in the Pullampet valley. Here the soil is 
a rich alluvium, not a rocky hill side as that of the forests 
usually is, and the growth of the trees has been so good, that 
one can only regret that a larger area was not taken. The plan- 
tation which was made in lhG6 is very complete, and the trees 
have an average girth of 18 inches and height of 40 feet. Some 
of the trees run up to a greater height and a girth of 30 inches, 
but the average gives a mean growth of less than 6 rings to 
the inch of radius, which is fairly fast for such a hard wooded 
tree as the Red Sanders. Dr. Brandis estimated that there 
were in 1881 about 2,400 cubic feet per acre, and that 150 
cubic feet could be taken as the annual yield to the acre. 

The great point which makes the reservation of forests in the 
districts of Cuddapah and Kurnool so easy, is that there is no 
jhum cultivation, I never heard of any other part of India 
where such large areas of forest country exist quite un- 
touched by the axes of the jhdmias, but perhaps those who have 
travelled more can instance others. There are hill tribes, it is 
true, like the Yanadis in Cuddapah and the Chentzus in Kurnool, 
but they are few in numbers, and much prefer collecting roots and 
leaves and fruits and wild honey, and killing wild animals in 
the forest to cultivating, and so we can now find stretches of 
forest land untouched by the cultivator's axe, and ready to form 
into reserves. It can readily be imagined that the absence of 
jhdm cultivation makes the selection of reserves a comparatively 
simple matter, and if it were not for the grazing rights, forest 
settlement would be very easy, but though there are no jhumias, 
there are unfortunately great herds of goats and buffaloes, which 
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for long years have grazed and will have to be provided for. 
they are kept for is rather a mystery, but it seems that the hide 
trade has sometbiDg to do with the matter,^ and that it may be 
that Government is providing free grazing for "a few cmtle 
owners to grow rich by the sale of bides m the Madras market. 

^1 V* 


THE BEGENT NATUBE OF MIXED FOBEST IN ASSAM. 

TO THE EDITOB OF THE “ INDIAN FOBESTBB.” 

__T have lately been enabled to corroborate, to some extent, 
SSments made by Assamese regarding the 
regeneration of forest over an extensive area in the plains skirU 
ing the Naga Hills, and the matter is so interesting and useful, 

had to learn a good deal about the trees, as I was engaged in making 
clearances in forest for tea. The forest seemed dense and old. 

Em long I noticed that I could get few, if any. We of great 
aire in any of the trees. Wherever possible, 1 county the rings, 
bS? the Lximum seldom reached 60 years. Natives j«sured 
me that till the times of the Burmese invasions, (say 1800,) the 
country had all been quite open, except m a few small spots, and 
that it was covered with villages. Elderly men even pointed out 
the sites of houses, and named the various hollows, now all covered 
with dense forest. A great deal of this was then corroborated on 

anywhere that does not (when examined) show signs of foimer 
inlLbitants, in the way of shallow tanks, called Pukuiis bu al 
mounds raised sites of houses, and great numbers of little 
raised bunds, called Dhaps, on which all the bamboo clumps 
grew, and were thus evidently planted. Pottery turned up more 

or less all over the country. i. o/x 

The forest, however, to me looked so o d, and many W 
large that I hesitated to accept the local traditions, I found 
Ajhar trees or lagentrcema rw«<e, tall and straight, 

9 feet in girth, on the Dhodur Ah abandoned (high road), Sam, 
or Ariocarpw Chaplanka, of la'ge size quite common, and oc- 
casionally 10 and 12 feet in girth at 10 feet up M.chelia about 
the same, and Eugenia, 6 and 8 feet in girth. Castenopsis. 
or Ehretia serrafa, Gomari, Gmelina arborea, sweral large ' 

Jutuli, or AUinffia exceha, Gordonias, Nahor, Paroh, or Btereofpe- 
mum ehelonoides. Garcinias, &c,, tolerably hard woods yet oi 

^ Again there seem on this tract fully 150 different species 
of large trees alone. I have lately, however.had the chanw 
closely cross questioning a very old, and remarkably mteing 
Assamese, and there can be no reasonable doubt ** "'» *““ 
dition is true, and that the entire tract from Jorehat to Jaipu , 
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was practically one interminable village, and the country gener<* 
ally quite open in 180Q, and yet in 1865, in the short space 
of say 60 or 70 years, it was all a dense forest, of large timber 
trees, not of^20 or 30 species, but of 150 or even 160, and the 
list steadily increasing. Here and there over this tract there are 
large bunds, with old gnarled and crooked Nahors, that have evi- 
dently been planted along the sides, all branches and no boles, 
showing that while growing there the country was all open. From 
the seed of these, the surrounding "Nahorani” has sprung up, 
the trees of which are tall, straight and clean stemmed, and none, 
or at least few, of them over 4 to 5 feet in girth. 

Jutuli also (Altingia ettceUd) is found here and there among 
the mixed forest, generally in patches, more or less grouped,'^ 
and not like the others scattered. 

Sum [Machilm oderatimmd) grows mainly in the semi-swamps. 
But taking the forest all through, it is mixed, and apparently 
does not show signs of recent origin. If these signs were 
patent, there would be no use in my addressing you. It is just 
because the growth seems naturally an old one, and to have been 
as we see it for centuries, (virgin forest as we say,) while yet we 
have proof it is^uite young, that I deem the case worth recording. 
It is one eminently of value to a Forest Department, as show- 
ing what can be done by nature under favourable conditions. 
It IS simply marvellous. 

S. E. Peal. 

GRAZING RIGHTS IN FORESTS. 

In the letters which have recently appeared in the Forester,^^ 
the effect of grazing on the forest vegetation has alone been dis- 
cussed ; and it has apparently been assumed, that, provided it 
was shown that grazing was not immediately and directly inju- 
rious to the reproduction, no further objection could be made 
against it. 

While, however, fully admitting that this is the most import- 
ant point that we have to consider in connection with grazing ; 
I am of opinion that the probable effects of grazing rights on 
general forest management deserve attention in a discussion on 
the policy of excluding grazing from a certain class of forests. 

Apart from cultural considerations, 1 think that the existence 
of such rights would weaken our control over the forests, and 
that they would be, in general, an element of insecurity in our 
protective measures. All forest rights tend to become more 
onerous and, it is difficult, even where carefully prepared records 
exist, to prevent the demand the right supplies from gradually 
increasing during a long series of years with the general growth 
of the population. Moreover forest grazing has this peculiarity 
about it that, within limits of course, the more a forest is grazed 
over,* the more pasturage will be found on it. The patches of 
short cropped grass increase in extent, and, as the cover lightens. 
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(as ligliten * it must in time in any forest where the grazing is 
constant and severe^ but 1 will allude to this later on^) spread 
over the entire area. 

The history of forestry in all European countries furnishes 
us with numerous examples of the growth of rights, which, when 
granted, must have appeared harmless enough. In the '^Forester^^ 
for April last, we find, as an instance of this, some interesting 
facts regarding the extinction of rights in Epping Forest 

** The extinction of rights of fuel in the Manor of Waltham, Holy 
** Cross and Sewardstone, which were utterly destructive to the ap- 
^'pearance of the forest cost £15,000, and £7,000 were paid to the 
inhabitants of Longton to extinguish their rights of lopping. The 
“ entire cost of the arbitration cost £109,505.” 

In European countries, where the indirect evils from grazing 
are less injurious than in India, it has been admitted without 
question, not alone by professional foresters, but by the general 
public, that grazing rights are a serious danger to the State 
forests, and large sums of the public money have been devoted 
to the extinction of these rights. A recent writer in the 
“ Revue des Eaux et Forets thus expresses this opiilion 

L’ Extinction des droits de paturage dont les forets dominales 
** sont encore grevces est de la plus grande importance, non Seulement 
** au point de vue de I’int^ret du Tresor, mais snrtout au point de vue 
de Tint^ret social. Personnc ne conteste en effet, que les droits de 
“ paturage, qnand ils ne sont pas une cause de deterioration progres- 
** sive, de ruine finale pour les forets, sont du moins toujours un 
** obstacle a ieur amelioration.” 

In the peculiar conditions under which forest work is carried 
on in India, these objections to grazing, in any Joresi whatever^ 
irrespective of the direct injury done to the vegetation, appear to 
me BO weighty and important, that I think it would be impolitic 
to allow grazing rights of any sort, even in deodar forests, when^ 
ever this can be avoided. 

But at the same time I tfgree with Mr. Moir in protesting 
against forests being left unreserved, simply because we cannot 
entirely exclude grazing from them, while I believe that grazing 
alone, when sufficiently severe and constant, can, in time^ cause 
the annihilation of any forest^ even deodar, I am convinced that, 
with proper restrictions, and by closing, if necessary, parts of 
the forest for a time, any forest can be at least preserved, in spite 
of grazing ; but that a right of grazing, from its tendency to in- 
crease, is always a serious danger, and should be avoided where 
possible. The fact that forests can exist and reproduce themselves 
in spite of moderate grazing, is proved by our finding forests 
still in India, just as conclusively as the fact that large forest 
areas have disappeared under the united influence of over-felling 
and grazing, proves the necessity for State interference in forest 
management. 

But until the time, certainly not yet within a measurable dis- 
tance, when the natives of this country more generally grow 
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fodder crops, immense areas must continue to be devoted to 
grazing. Many of these areas, which as a rule are unfit for cul- 
tivation, are still fairly well stocked with timber, and could be 
improved and continue to furnish both timber and pasture under 
a simple system of forest management ; and there are many cases 
in which, owing to peculiar circumstances, such as the feeling of 
the people, or the opposition of the Civil authorities, it is practi- 
cally necessary to accept forests burdened with grazing rights. 

But this is no reason why we should allow forests to be 
burdened with rights, when this can be avoided under the mis- 
taken notion that they will not be an obstacle to improvement. 
Apropos of the discussion on the effect of grazing in deodar 
forests, some facts relating to the “ohir^’ (pinus longifolia) 
forests in the Murree Hills may be o£ interest. 

In many parts of these forests, where fires have not recently 
occurred, we find, in spite of grazing which has never been pro- 
hibited or in any way restricted, a dense crop of vigorous young 
seedlings, and these do not appear to have suffered in any way. 
Where, however, the cover of the forest has been removed by 
felling or lopping, so as to allow an unbroken stretch of grass to 
spring up, there are as a rule no seedlings. In several places the 
forest land has been cleared for cultivation and then abandoned. 
In sequestered places far away from villages, the forest has sprung 
up again on these cleared places, but where grazing has been 
more severe this has not happened, and the cleared places remain 
perfectly bare. Now, as I have already stated, seedlings of any 
size do not appear to be injured by grazing, but it would appear 
that when they come up in short grass they are constantly 
browsed down while still very young. For it is impossible to 
suppose that none germinated in the bare places when we find 
similar cleared places well stocked with seedlings. Darwin gives 
an example of this in his “ Origin of Species,^^ 

“ But how important an element enclosure is I plainly saw near 
“ Farnham in Surrey. Here there are extensive heaths with a few 
“ clumps of old Scotch firs on the distant hill-tops I Within the last 
ten years large spaces have been enclosed, and self-sown firs are 
** now springing up in multitudes so close together that all cannot 
*Hive. When I ascertained that these young trees had not been 
sown or planted, I was so much surprised at their numbers, that I 
“ went to several points of view whence I could examine hundreds of 
acres of the unenclosed heath, and literally I could not see a single 
“ Scotch fir, except the old planted clumps. But on looking closely 
** between the stems of the heath, I found a multitude of seedlings 
“ and little trees which had been perpetually browsed down by cattle. 
In one square yard, at a point some hundred yards distant from one 
of the old clumps, I counted thirty-two little trees ; and one of them 
with twenty-six rings of growtb, had during many years tried to 
raise its head above the sterns of the heath, and had failed. No 
wonder that as soon as the land was enclosed, it became thickly 
“ clothed with vigorously growing young firs.” 
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I oannot believe that this does not take place in deodar forests 
also, and it would appear to be a mistake to suppose that animals 
gazing do not injure the young seedlings of species such as 
deodar and other conifers that, when older, they will not touch. 
In fact it would appear certain, that, where the grazing is 
sufficiently severe and constant, every seedling is eaten down 
as soon as it appears, and reproduction becomes absolutely im- 
possible. 

Of course where the number of animals pastured is small com- 
pared with the area this could not happen ; and if in addition to 
this the land is hilly and uneven or rocky, the majority of the 
seedlings of unpalatable species, many of which would come up 
out of the little tracks followed by the animals when grazing 
or between rocks, would entirely escape injury from such limited 
grazing. We may indeed go further and suppose that where 
there was a struggle between a number of species those that were 
unpalatable to the animals would be benefitted by grazing under 
the conditions 1 have described. 

It is, I think, this immense difference between wwdf^r-grazing 
and over-grsLzing, between the injury done by a few animals pich 
ing and loosing their food among the undergrowth and patches 
of grass under the more or less complete cover of a forest, and 
the injury done by a crowd of animals constantly grazing on a 
continuous stretch of grass and probably, involuntarily^ cropping 
down every seedlingy not absolutely poisonous or nauseous^ that ac- 
counts for the fact that while we have examples of hill forests 
disappearing in a few years almost entirely through grazing, we 
also find cases like those cited by Mr. Moir, or some of the 
pine forests I have mentioned near Murree, in which, in spite of 
grazing^ reproduction goes on as vigorously as could be desired. 
The importance of this difference between the effect of light 
grazing and severe grazing is evident. As the wants the forests 
satisfy increase with the natural growth of the population, a 
harmless grazing right may, in the course of lime, overwhelm 
the forest burdened with it. 

That the supply of pasture in a forest tends to increase with 
the demand, I think will be evident to any one who examines a 
forest constantly grazed over, and who observed the change from 
soil and undergrowth of the least frequented or denser portions 
to the hard bare soil, patches of short grass and, eventually, in 
the most frequented portions to the continuous stretches of short 
grass with occasional isolated trees. 

With regard to Mr. Moir’s very practical argument in favour 
of limited grazing in deodar forests, namely, that those forests 
in which grazing is not prohibited are in a very much better 
condition, as regards reproduction, than those protected from 
grazing, there is nothing contrary to reason or experience in sup- 
posing, that the deodar seedlings are benefitted where the cattle 
eat the grass and leave them untouched. But from what 1 
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have quoted; it would appear that if the ^ziug had been a little 
more severe and constant; this would not have happened; and the 
seedlings would have disappeared with the grass while still very 
young, and as grazing tends to increase, it is a wise policy to 
exclude grazing even where at first not injunom. But I am of 
the opinion of Sw/^ {vide the "Forester^’ for March) that 
there is room to doubt that grazing alone was the cause of that 
superiority noticed by Mr. Moir in the forests grazed over as 
compared with those on which grazing had been prohibited. 
Very probably Mr. Moir is correct in his deduction, but he has 
not cited sufficient facts to place it beyond doubt, that grazing 
alone and nothing else caused the superiority. 

Not long ago I heard a similar fact made use of to prove that 
fires were beneficial to pine forests ! and that consequently our 
teaching was nonsense. Since the last ten or twelve years the 
villagers have been prohibited from setting fire to the pine forests 
in the hills about Murree, which previous to that time they had 
regularly burned for pasturage every year. Many of these 
forests are now, indisputably, in a worse condition than they 
were some years ago. In fact in some places there are no seed- 
lings at all, and as notwithstanding this the mature trees are 
being felled, these forests offer a perfect example of the conversion 
of pine forests into pure grass lands. But this deterioration is 
not due to the teaching of forestry as regards the injurious effect 
of fires being erroneous, but to the fact that fires have occasionally 
broken out, and having the accumulations of several years to feed 
them, instead of only one, or part of one, as they had formerly, 
have been much more violent and done much more damage than 
they did in former years, the seedlings being utterly destroyed 
instead of only scorched. It may be said that it does not much 
matter whether the theory or the practice was wrong, the result 
of forest work in this case is to render the last state of these 
forests worse than the first. But the failure is due to the coin- 
mon sense rules which experience has taught to be necessary in 
fire protective measures not being complied with. In fact the 
forests were made over to the Forest Department saddled with 
the impossible condition as far as their protection and improve- 
ment is concerned, that the villagers could, with the consent of 
the Civil Authorities, extend their cultivation where they liked 
in them, and fell trees where they liked 1 so that it has been im- 
possible either to demarcate or fire trace these forests. 

It may not be out of place to recall here that not very many 


Note. — But the peculiar conditions under which these forests were made over 
to the Forest Department, the Forest Officer in charge cannot prevent this destruc- 
tion, as the villagers can, under orders from the Tehsildar, fell any trees they 
require for their own use. 

V , ^®?® TThese forests are now being demarcate.d ; as soon as this is accom- 
plished it will be possible to protect them properly. 

8 B 
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years ago it was argued that fires were beneficial to teak forests 
and assisted reproduction^ and that by keeping out fires we were 
adopting a wrong system.^^ 

The late Captain Forsyth^ in *'The Highlands of Central 
India,’^ writes as follows 

“ The grass burning universal in these forests ’* (teak forests of 
the Satpurah Eange) ‘^s undoubtedly beneficial in a great variety of 
** ways ******* 

** It has been held by some that these fires are very injurious to the 
growth of teak saplings and other valuable trees, but it is an un- 
** doubted fact that teak seeds will germinate and produce better seed- 
lings where the grass has been fired than where it has not ; and it 
is not well established that much permanent injury is afterwards 
** done to the seedlings. By great efforts fires were kept out of one 
“ or two favourably situated teak forests, for some years, but no result 
** of consequence to the young trees was observed. 

The discussion, however, can never assume much practical value, 
since it would be quite impossible, with any means at our command, 
** to keep fires out of any, but a few very limited and favourably situ- 
ated localities.” 

Since this was written hundreds of thousands of acres of teak 
forests have been annually protected in the Melghat with in- 
disputably a good effect to the forests, and the villagers them- 
selves, the wild Goods and Kukurs, recognize the wisdom of fire 
protection. 


Murree : 
24^^ May, 1883 


.} 


W. E. D'Arct. 


Editor’s Note.— The fact brought out in these discussions 
is, that although grazing whilst unrestricted is fatal to forest 
growth, yet when limited as to the numbers of beasts that graze, 
and subject to the control of the Forest Officer, it may be harm- 
less and even beneficial, provided the principal species, as in the 
case of sissu and khair forests, are not liable to be grazed down. 
In such cases all grazing must be excluded from areas of forest 
under reproduction, and until the height of the saplings is suffi- 
cient to guard them from injury. We cannot, therefore, urge 
Forest Officers too much, to impress their Governments with the 
idea that they are able and ready to distinguish between the 
cases of harmless and destructive grazing, and that they will 
always favor the former whilst resisting the latter to the utmost. 
Wheu once the Government can trust Forest Officers in this 
matter, inuth of the strenuous opposition now made by Civil Offi- 
cers to handing over the control of grazing to the Forest Depart- 
ment will be abandoned. — [E d.] 



Approximate Financial Results for the year 1882-83 of the Forest Department under the Oovemment of India, 
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APPROXIMATE FINANCIAL RESULTS OP FOREST 
department. 

TO THE EDITOR OF THE “ INDIAN FORESTER.” 

Sib,— Y ou aud your readers will, I hope, be interested in getting 
the approximate financial results of the Forest Department for 
the year 1882-83, under the Government of India. 

1 say approximate only, for the final figures have yet to be 
arrived at after comparison with those submitted by local Ac- 
countants General and Comptrollers. 

lUh June^ 1888. G. van Someren. 


ATTACKS OF INSECTS IN THE KULSI TEAK PLAN- 
TATION, KAMRDP, ASSAM. 

In the middle of May 1881 swarms of caterpillars were noticed 
eating the leaves of the trees in the older compartments which 
they almost entirely denuded of their foliage. These caterpillars, 
which descended from the trees and spun their cocoons in the 
long grass jungle, have been identified as those of a moth 
** Hyhlaca pueray^ numbers of the perfect insect being obtained. 
The trees did not seem to suffer much from this pest and soon 
put out new leaves. 

Again in the end of September another swarm of a similar kind 
appeared, and commencing with compartment of 1879, ate all the 
cellular portion of the leaves in all the younger plantations, 
which had the effect of causing the leaves to drop off in October 
and November instead of the usual time, viz., in March. Many 
of the trees remained quite bare for sometime, but they all even- 
tually put out new leaves, which were, however, partially undeve- 
loped. 

The borer beetle did not make itself conspicuous during the 
year by any great damage, but it still exists in all, especially the 
younger plantations, and a few trees are killed by it every year. 

A. J. M. 


THE DEMARCATION OP GOVERNMENT FORESTS. 

TO THE EDITOR OF THE “INDIAN FORESTER.” 

Sir,— Mr. Charles Palmer^s difficulties regarding the demarca- 
tion of the forests of which he is in charge, and his ingenious 
ideas of outwitting nature, and her silent remonstrance (to which 
he pays no heed) might be amusing if not so painful. It would 
seem he had found this, well ! finicking system of boards in use, 
and he has done his “ level best to continue it. I would ask 
what has this system of demarcation by boards to recommend 



A SEW CAUSE OF JUNGLE FIRES. 


367 

it? It is not economy, for Mr. Palmer says the work is ex- 
pensive, without saying how much per mile ? How far are the 
boards apart ? The nature of the soil in his charge ? Many 
questions arise in one^s mind, and until he gives more information 
it is difficult to advise. Why does not Mr. Palmer try some 
other mode of demarcation? If there is stone in abundance 
cairns would be a better landmark than boards. The best 
demarcation I have seen is a ditch S'x3'. This will last 
practically for ever, and costs Bs. 25 per mile. 

Tuda Bandi. 

ANGLO-INDIAN AND NATIVE FOREST RANGERS. 

TO THE EDITOB OF THE INDIAN FORESTEK.” 

Sm,— Will you please insert the following few lines in a corner 
of your valuable Journal and oblige 

Can any one of your numerous reader inform me what 
difference there is between the position of a Native Forest 
Banger and an Anglo-Indian Forest Ranger as defined in 35, 
Vic., Chapter No. 3, Section 6, whilst the former is addressed 
with a ‘ Parwana,^ and even that too in very impolite terms, and 
the latter with a ^ Bobkar.^ 

Though this to some extent depends upon the will of an office 
Munshi, yet this difficulty can easily be got over if Forest 
Officers were more closely to judge the meanings of what come 
from the pens of their office Munshis, and have at heart to 
hold their respectable subordinates in a little estimation, as 
such a style of address to Native Forest Bangers is calculated 
to lessen their influence, and reduce them in the estimation 
of those with whom they are, by the nature of their duties, 
constantly brought in contact. 

I hope that I shall not be going too far were I to mention here 
that a Native Forest Ranger holds a more respectable position 
in his community than an Anglo-Indian one in his own, and this 
being the case, then why should such an invidious distinction 
exist? 

An Observer. 

A NEW CAUSE OF JUNGLE FIRES. 

TO THE EDITOR OF THE "INDIAN FORESTER.” 

Sir,— A correspondent writes as follows in regard to the spon- 
taneous ignition and other causes of fuel fires 
" I have often heard the theory of the bamboos rubbing 
together and causing fires, but I never before heard what only 
the other day a zemindar told me, viz., that the Ireath of tie 
cobra earned them I ** Have any of your readers ever come across 
this curious idea, and can they explain it ? 


A. V. 
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BOOKS ON INDIAN BOTANY. 

TO THE EDITOR OF THE ‘^INDIAN FORESTER.” 

Sir, — B eing in want of an illustrated text-book of Indian 
Botany, I purchased a copy of one by Mr. W. H, Gregg, lately 
publisned by Thacker, Spink & Co., but I was greafly disap- 
pointed. 

The “ Opinions of the Press” which I first saw led me to expect 
that it would be just what I was in need of — sl book “illustrated 
by familiar Indian types ” ( The Asian) “ which draws all its illus- 
trations from plants easily procurable in the country” {The 
Englishman), “An Elementary Treatise on Botany with Indian 

illustrations has become an absolute necessity and Mr. 

Gregg’s work promises, as far as we are able to judge, to supply 
the desideratum” {Indian Medical Gazette). 

I began by reading the preface and was still encouraged. 
Mr. Gregg remarks that when be began teaching Botany in the 
Hdgli CoSsge, he felt the want of a text-book adapted for Indian 
Students ; and he proceeds to say the plants given as examples 
in English, American and German text-books, are “not pro- 
curable in India, and this renders these works unsuitable for 
Indian requirements. Almost everything in this volume,” says 
Mr. Gregg, “is deduced from my own personal experiences.” 
And agam, “ the specimens for examination both by the naked 
eye and by the aid of the microscope must be readily procurable, 
otherwise the interest and benefit of the study is lost.” I there- 
fore expected that the illustratiops would be drawn from com- 
mon Indian wild plants of extensive geographical range which 
had recommended themselves to Mr. Gregg from his “ personal 
experiences ” since he began teaching Botany in the Hiigli 
College ; and not be taken from those works which he considers 
unsuitable for Indian requirements on account of the plants 
there ^ven as examples. What was my surprise and disgust 
on finding that the better part of the illustrations are copied 
from Lindley’s School Botany, an excellent elementary work for 
English Students desirous of attaining a knowledge “of the 
j^ndpal natural classes and orders of plants belonging to the 
Flora of Europe,” and in which the examples general^ have 
been “chosen which are within any man’s reach.” But 1 do not 
find that Lindley’s School Botany is much assistance to me to- 
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wards gaining a knowledge of common Indian plants— such as 
Shorea, Dillenia, Sterculia, Randia, Mangifera, or of any of the 
Natural Orders, such as Anacardiacese, with which I was un- 
acquainted in England. # 

Mr. Gregg borrows one or two illustrations from Oliver’s 
First Book of Indian Botany, and these are acknowledged ; but 
I do not perceive that the numerous woodcuts taken from Bind- 
ley ’s School Botany are an 3 rwhere acknowledged. 

Not only are these woodcuts taken from a work “ unsuitable 
for Indian requirements,” but I find that the same figures are 
made to do duty twice over : for instance, Mr. Gregg’s mush- 
room, Fig, 92(W and Fig, 235 is identical with Lindley’s (11th 
Edition) Fig, CCL, only not quite so well printed. And there 
is a disadvantage in this repetition when, as in this instance, 
the student is confused by being told in one place, p. 272, that 
“ the stem and cap form the asexual generation ; ” and in the 
other (p. 80e) that “ the stem and cap form the sexual gene- 
ration which is absurd 1 

Again, Mr. Grere’s creeping triangular stem of Carex, Fig, 19 
and Fig, 207 is Lindley’s Fig, IV, Mr. Gregg’s section of a 
corm, Fig. 13 and Fig. 201 corresponds exactly with Lindley’s 
Fig, V. Mr. Gregg’s compound leaf of a pea. Fig. 24 and Fig, 
116 is Lindley’s Fig, XVI. 

Even such simple diagrams as those representing the inflo- 
rescences, spike, corymb, raceme, and Mr. Gregg’s ‘‘ diagram- 
matic sketcn of a racemose panicle,” Fig, 66, all of these are 
found at page 173 of Lindley’s book. 

To be sure Mr. Gregg does occasionally treat us to a chang^ 
as for example in his Fig. 239, which is Lindley’s Fig. CCXLIX 
turned sideways ; and his Fig. 92j is turned upside down by 
way of variety at page 136, and there figures as No. 131. Mr. 
Gregg’s Fig. 151 is entitled Salivia Officinalis, but this must be 
a mistake, for I cannot find Salivia in Roxburgh at all, but I do 
find that the same woodcut appears in Lindley’s School Botany 
(No. LIV) with the name Salvia officinalis. It is a pity that 
one of the commoner India Salvias was not taken ; and generally, 
that Mr. Gregg did not at least illustrate his book with really 
indigenous species. He hardly deserves the enconiums he has 
received as having done so. 

I cannot say whether Mr. Gregg has drawn his Fig. 94 
(Michelia Champaca, L.) from nature, or whether he has endear 
voured to test some botanical description by trying “ whether 
a person who had never seen the plant would make a drawing 
of it from the description,” If the latter plan was adopted, 
either the description was faulty, or the person employed did 
not understand the technical terms of the description. If it is 
a drawing from nature, it is very much wanting in character, 
and it is doubtful whether students will recognize plants any 
easier from Mr. Gregg’s illustrations than they would from the 
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mere descriptions of Roxburgh. For instance, the sorosis bf 
Ananas sativus, Fig, 92^, resembles a mulberry with a tuffc of 
leaves on the top : the potato looks like a wily old Turk with 
his^yes all about him. It is difficult in 9^. to distinguish 
three clearly marked i^stems. Even so common an Indian 
plant as Tepari, which Mr. Gregg surely might have procured, 
IS so badljr drawn as barely to be recognizS)le even with the 
name written beneath. Instead of being a help to the student, 
such illustrations must embarass him with doubt, even when he 
had really got hold of the right plant. 

Certainly, as far as the illustrations are concerned, the Opini- 
ons of the Press are misleading ; and without good illustrations 
I do not see that the book is any better suited for Indian stu- 
dents than Oliver’s First Book of Indian Botany. 

The examples given, for instance, for Ranunculaceae, Narave- 
lia zeylanica, is illustrated only by an achene which really 
belongs to Clematis Vitalha^ Bindley’ s School Botany (Fig, 
LXXxVIIa). A capital Z by the way should be used in 
Zeylanica. 

If Government would publish in a cheap form the “ set of 
life-sized coloured drawings* with botanical dissections of plants, 
2542 in number, among which nearly all the Indian species 
described in Roxburgh’s Flora Indica are depicted,” it would bo 
doing a really grand service to persons desirous of studying the 
Indian Flora, and would in a great measure supply those “numer- 
ous landmarks ” which, Mr. C. B. Clarke points out, are neces- 
sary to enable an ordinary individual to make use of the Kew 
Flora Indica, (when wo get it.) 

Such a publication would be particularly useful to Forest 
Officers employed “ in the Terai jungles which skirt the base cS 
the mountains and hills,” thougn Mr. Clarke does say that in 
this tract much larger books than Roxburgh are required ; yet 
I am sure Roxburgh’s drawings would be of immense value 
even here, and of still greater service to the “ ordinary denizens 
of (Calcutta and Madras.” At the present time when we are 
collecting specimens of minor forest produce for the Calcutta 
Exhibition, as we lately had to do for the Amsterdam Exhibition 
and for the Madras Agricultural Exhibition and all the other 
exhibitions ; such a publication would be particularly useful. ^ 

Will you, Mr. Editor, advocate the publication of these life- 
size coloured drawings of Roxburgh’s with botanical dissections. 
It is a shame that when Roxburgh’s work is still the stand- 
ard work on Indian Botany these drawings should lie idle, 
perhaps mouldering and at the mercy of white ants and fish 
insects. 


• These Mr. C. B. Clarke says were deposited by Roxburgh at the Calcutta 
Botanical Garden. See page v. of his Preface to the reprint of RosbttrBh*i 
Flora Indica. 
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I feel sure that if the drawings had been deposited with an 
enterprising publisher or with a private individual of any degree 
of culture, instead of being consigned to the sleepy hollow of a 
Government office, they would have seen the light long ago,jfco 
the deserved credit and renown of Dr. Roxburgh. 

Dabjebling Terai : \ 
llih June^ 1883. J 


F. B. M. 


THE AMERICAN FOREST CONGRESS, 1882. 


We have received the Report of the Proceedings of the Meetings 
of the American Foreetry Congress held at Cincinnati, in April 
1882, and at Montreal, Canada, in August 1882. 

At the second meeting, the American Forestry Association 
started in 1875, was amalgamated with the Congress, and a 
revised constitution drawn up. The Articles provide a simple 
and businesslike organization, and divide the work into sec* 
tions— 

A. Uses of Forests. 

B. Conservation and Practical Forestry. 

C. Beneficial and injurious influences of Forestry. 

D. Education. 

A number of papers were read at the different meetings, the 
titles of which only are given; but those titles, though they 
make us wish for some taste of the contents, are enough to 
show what a wide interest is being awakened in America in 
connection with Forestry, and how many there are in the States 
competent to engage in the great work which is before the 
Congress. 

Not the least interesting feature of the first meeting of the 
Congress, was the appointment of an " Arbor day,” (27 th April,) 
on which occasion a grand gathering was held, and a number of 
memorial trees ** in honor of many distinguished persons living 
and deceased ” were planted in the Eden Park at Cincinnati. 

The drift of the American discussions seems to be chiefly to- 
wards the planting of trees, i. e., individual trees or groups ; and 
a large number of the papers are devoted to the study of parti- 
cular species or families of trees. Not indeed that there is any 
want of appreciation of forests, as such, for there are many 
papers on forest fires, on the effects of forests, and so forth. 
But we have before remarked in this Journal, and return to 
the subject in the hope that the matter may receive the atten- 
tion it deserves,— that individual tree planting is not sufficient to 
constitute the whole, or the chief, aim of forestry in such a 
vast and self-contained country as America. In England we 
have neither space nor means for the creation of large natural 
forests ; we are content to look for our main supplies of timber 
to the imported products of countries where there are natural 
lorest estates on the large scale. Consequently in England 

3 o 
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forestry means the rearing? of trees, and the management of 
parks and plantations. But forestry must have in America, 
as it has in India, a far wider meaning. It is for this reason 
we have wished to see disseminated in America, works dealing 
with the Political Economy of Forestry, and explaining the 
possibilities of managing large national forest estates, as a great 
* business, * in which nature furnishes the capital and the interest 
on capital, which is the yearly national revenue or produce, by 
which the timber wants of the nation are met or supplied. 

The science of forestry in its wider and economic sense 
teaches us how we may constitute that capital to the best advan- 
tage, and how the capital so created may be worked to the best 
advantage on business principles — the first of which is not to re- 
duce or impair the capital itself, while getting from it the 
largest return of the most generally desirable kind. It is also 
necessary for forest science to make it clear to us, what kind of 
forest capital can be profitably created and managed by indivi- 
duals, and what only by States or Nations, whose existence is 
perennial, and whose objects are different from, and whose viewb 
less restricted to immediate results than, those of individuals. 

In America the wooded lands, in the more populous States, 
may have passed beyond revocation or control, into private 
hands : but there are still tracts of forest which are not yet so 
situated, and, unless our judgment is misled by distance and 
absence of complete information, the great want is for the Forest 
Congress to consider seriously whether the country can get on 
without preserving great forest estates under national control. 
All forest economy teaches us that private owners cannot manage 
timber forests, where the capital is created and renovated in 
long peribds of years, and where the money-interest returned on 
the money value of the forest capital is too small for private 
fortunes. 

Private planting can only result in the creation of limited 
areas of forest worked en petite culture f that is, to yield, in a 
short rotation, poles, firewood, and small stuff for minor indus- 
tries. Private proprietors may also he encouraged to plant 
timber trees in small numbers, and let them grow to timber size, 
and in this way the country may be beautified and rendered 
pleasant; but such scattered plantations will never meet the se- 
rious timber demand of the States at large, still less afford a 
permanent income from exports. 

If forest economy were looked to a little, it would soon be 
seen how absolutely impossible it is for private owners to do 
more than plant a little timber for parks and ornament, and is 
odd corners of th eir estates.* If every farm, or landed estate 

• In England a few very wealthy noblemen having large areaa of poor wil 
may grow timber forest, content that their grandsons should reap the profits ; 
but even then in Gr^t firitain we find these forests mostly of Scotch fir and work- 
ed on a rotation, which, compared with the average of high forest management, is 
reiy short. 
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in America had two or three hundred timber trees on it, it 
sounds at first blush, as if the timber supply of the country would 
be assured. But in reality it is not so. The products would have 
to be gleaned or gathered over too wide an extent of country ; 
and not only that, b.ut it would be impossible to devise any 
scheme of management, by which the several proprietors could 
act in concert, so that the first essentials of natural supply 
should be attained, namely, continuity and equableness of annual 
outturn. It is not enough that when one tree is a mature and 
cut down, another should be planted ; that will not secure a 
continued equable production. Therefore great estates under 
public control are necessary. 

THE AMERICAN JOURNAL OF FORESTRY. 

The December Number has reached us, and contains several 
articles well worth reading. Notably may be mentioned a paper 
on the conditions of forest growth, by Mr. B. E. Pernow, who 
is a graduate of the Forest School of Miinden. After speaking 
of the effect of temperature and climate, the author ably explains 
how the essential feature to study in the building up of the 
^massif* is the question of the requirements of the species in 
respect of light and shade, so as to secure proper growth, and 
to encourage the perpetuation and increase of the valuable 
qualities of the forest soil — or what the authbr calls the soil- 
bonity. ” In the same paper the author revives the term 
^‘interlucatiou,^^ which we do not remember to have seen in mod- 
ern books, but which Webster ascribes to Evelyn of tree-loving 
memory. The term indicates the act of thinning so as to let 
in light achlag.) 

Some pleasant reminiscences of travel in Norway, by Dr. 
Hough, and a Note on the American Forest Congress follow. 
The Number also contains some good papers, chiefly interest- 
ing in America, on species of Ash, and oo the conifers of the 
United States and Canada. At the end is a varied "Miscellany " 
of notes and queries.* We must not forget, however, to call 
attention of those engaged in the work of dealing with spread- 
ing sands to a very curious account of the casting up of sand 
hills on the shores of Lake Michigan, and how these sandy irre- 
gular strips, gradually become naturally covered first with herb 
vegetation and then with forest. The author also alludes to a 
plan for arresting the spread of sand by inserting rows of flat 
poles or posts 4^ feet long and 6 inches broad, one end being 
sharpened for driving in ; as the sand accumulates, the poles 
cftn be raised by levers,* and when the bank has attained the 
desirable height, can be extracted altogether and carried to an- 
other place. 

* Vide Bagneris' ** Elementa of Sylviculture,*’ page 251. 
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Cabinet Woods and theie value.— The following conversa* 
tion culled from an American exchange, gives some useful infor- 
mation about walnut and other hardwoods : — 

The demand for fine woods/^ said one of the members of a 
well-known Centre Street firm, “ is increasing every year. The 
finest and costliest is French walnut, which, by the way, is not 
French at all, but is a product of Oriental countries. It grows 
in Persia, Circassia, and Asia Minor. You have seen it in 
veneering upon costly furniture, but you probably have no notion 
how expensive it is, nor how careful we are to prevent waste in 
its use. Come into our work rooms and I will let you see it in 
process of cutting.” 

He led the way into some extensive rooms, where ponderous 
machinery was revolving and heavy chains rattling. In one 
room steam rose from cracks in the floor. 

“ Down there,” said the gentleman, is a pit where we lay 
large and valuable logs and subject them to the action of steam 
until they become almost as soft as butter. Then we take them 
out, fasten them to an iron beam (here he led the way into 
another room), and this beam revolves around a finely- tempered 
knife of the same length as the log.” 

With each revolution a strip of wood was shaved off smoothly, 
and laid in pile^ upon the floor like skins of leather or sheets of 
paper. 

Every time this beam turns around it moves a fraction of an 
inch nearer to the knife. The whole apparatus works with ex- 
treme precision. No printing press or weaving machine is made 
with greater nicety. The knife that shaves off the sheets of 
wood is rigidly immovable, and ground to a razor-like edge. 
The heavy beam that revolves with its great load of timber is 
firmness itself, and is regulated like clockwork. The slightest 
tremor in the beam or knife would break and twist the thin 
sheets that you see turned off here with the regularity and perfec- 
tion of newspapers turned out by the printing press. These 
sheets are about l-120th of an inch in thickness^ but frequently 
we shave off veneers as thin as 175 to the inch/^ 

He lifted a corner of one of the long sheets, and it seemed to 
be about the thickness of ordinary writing paper. The wood 
was warm and pliable. 

It is only in this condition that this shaving process is pos- 
sible. When fresh from the steam pit the knife slips easily 
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through it. Were the wood cold and hard, the process would be 
impossible. Even if the knife could do the work, the sheets 
would be too brittle, and would crumble into small fragments.’^ 
For what purpose are these extremely thin sheets used? ” 
“The veneers used upon furniture are, as a rule, somewhat 
thicker than these that we are now turning off. The thinnest 
veneers are used on picture frames. They are as thin as the 
finest tissue paper, and must be backed with ordinary paper at« 
tached with paste, to prevent the glue by which they are fastened 
to the body of the frames from showing through. These veneers 
are also used to a large extent in the same way that wall paper 
is used — for covering the walls of rooms. Besides this, there are 
many other and novel uses to which they are put. A short time 
ago somebody conceived the idea of having business cards print- 
ed upon them, thinking that the novelty of the material would 
cause people to preserve the cards.^^ 

“ Do you ever saw logs into such sheets ? ” 

“ Sometimes, but rarely with the more expensive woods. 
Sawing involves a good deal of waste. For the cheaper woods 
it is sometimes more desirable, as it is not necessary to go through 
the steaming process when we use the saw, but there is a great 
difference in the number of sheets that are turned out in that 
way. The most that we can get by sawing is twenty-five to 
the inch. 

“ What Is the value of the French walnut ? ” 

“ 1 have seen it sell as high as 2 dols. a pound. At the Paris 
Exposition for 1878 one burl was sold for 5,000 dole., and its 
weight did not exceed 2,200 lbs.” 

“ What is a burl ? ” 

“ This is a trade expression, and means the large and tough 
knots or excrescences like warts that grow upon the trunk of the 
tree. The French walnut is a small tree, crooked and dwarfed 
in its growth, that grows, as I have stated, in Asiatic countries. 
Its value is confined entirely to these curious, tough, and contort- 
ed bumps that grow upon it. The trunk itself is of little or no 
value. You have often noticed the singular grain that French 
walnut has, if grain you can call it. The fibres and tissues seem 
to be twisted into the most singular and complicated figures. 
The intricacy of these figures, combined with their symmetry, 
is one of the elements that determines the value of the French 
walnut burl. Colour and soundness are other elements of value. 

Does the burl play the same important part in mahogany 
and other valuable woods that it does in the French walnut? 

” There are rosewood and mahogany burls, but, unlike those 
of the French walnut, they are of little or no value. In those 
woods it is the trunk of the tree that is prized, the knots are dis- 
carded.” 

“ How do other woods compare in value with the French wal- 
nut?” ^ 
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Next to French walnut^ ebony is probably the most valuable. 
Occasionally a fine piece is found that brings even a better price 
than the French walnut. Not long ago I saw some that sold 
for 350 dols. a ton. For a particularly large piece, even five dols. 
a pound might be paid. In ebony the main thing is size. It is 
difficult to get large pieces that can be used without cutting. 
Kosewood and mahogany are always in demand. The best 
mahogany is that of San Domingo. Next come the mahoganies 
of Cuba, Honduras, Mexico, and Africa. There is much less 
difierence in value between difierent mahoganies and rosewoods 
than between different specimens of ebony and French walnut. 
Fair rosewood will sell in the Idg for 5^ and 7 cents per pound. 
French walnut can occasionally, if poor, be bought as low as 
three cents per pound, but the finer burls will sell for hundreds 
of dollars. Burls worth from 500 dols. to 1,000 dols. each are 
not rare. I recently bought one myself for 1,200 dollars, and 
think I shall make it pan out 3,000 dols. We must be very care- 
ful, however, in buying these burls. Their value is often greatly 
lessened by the existence of hollows, sometimes in the very heart 
of the wood, the result of decay or malformation. These hollow 
places are filled up by fraudulent dealers with a substance that 
IS made to resemble the genuine wood, and they will then sell 
the burls as sound. Manure, compressed to the requisite degree 
of hardness, is much used for this purpose. Worse even than 
this is the practice to which such knaves sometimes resort of 
placing stones in the hollows to increase the weight, for the burls, 
as I have already intimated, are sold by the pound. This fraud 
is liable to cause serious damage to the valuable knives that are 
used in cutting the veneers.'^ 

“How about our native woods? Do you deal much in 
them ? ” 

“ Yes, to some extent ; but for choice cabinet work the foreign 
woods are, of course, more highly prized. Burls in ash and 
maple are plentiful and cheap, selling for two to four cents a pound. 
Black walnut burls* command a higher price — ten to twelve cents 
a pound — but they are getting scarce. Yes, the demand for 
choice cabinet woods is constantly increasing. In the houses that 
the wealthy are now putting up, the^ne VFiodwork constitutes a 
large item in the expenditure. Look at these veneers for table 
covers. These handsome designs and this artistic ornamentation 
are all mosaic work, made by piecing together small fragments 
of woods of different colours, or inserting them in the body of 
the large sheet that constitutes the background. To one not ac- 
quainted with this work it would look like a drawing on wood; 
but turn the sheet over and you see the lines run through. You 
can get these veneers for fine tables at almost any cost. You cau 
get one as low as 25 dols., and you can have designs put together 
at as high a price as you may care to pay. ” ,, 

Are there many dealers in such woods in the United States? 
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« The number is very small, but the business is large and the 
competition keen. One of oar firm makes frequent trips to Cen^ 
tral America and elsewhere to look for rare specimens of dabinet 
wood. These trips have their attraotions, hut they are not un- 
frequently accompanied by hardships and danger .^’ — Timber Tradee 
Journal. 

Sir, — At p. 720 of your March No. of the Tropical AgricuUurist^ 
you take me to task for not giving the scientific names of the trees 
which I enumerated by their vernacular ones, as producing woods 
fit for tea boxes. So 1 send you the list with the native names 
perfectly corrected as to spellihg. The misprints were chiefly 
made by the Indian Forester,^^ I see. 

J. S. Gamble. 

Indian Names. Botanical Names. 


Toon, 

Lampatia, ... 

1. 

Cedrela Toona, microcarpa or glabra. 

2. 

Duahanga sonneratioides. 

Semul, 

3. 

Bomhax malaharicum. 

Goguldhnp, ... 

4. 

Ganarium hengalense. 

Kadam, 

5. 

Anthocaphalus Cadamha. 

Mandanla, ... 

6. 

Acrocarpus fraxinifolius. 

Mainakat, ... 

7. 

Tetramelea nudijlora. 

Udal, 

8. 

Sterculia villosa (bad). 

Kabashi, 

9. 

Acer Campbellii or Icevigatum. 

Mahua, 

10. 

Engelhardtia spicata. 

Gobria, 

11. 

Echinocarpua dasycarpus. 

Cbilauni, 
Lepchaphal, ... 

12. 

Nyasa sessiliflora. 

13. 

MacMJns edulis. 

Tarsing, 

14. 

Beilschmiedia Roxburghiana, 

Salai, 

15. 

Boswellia thunfera. 


Madras, Zrd April, 1883. — Tropical Agriculturist. 


Durability of Wood tn Buildings. — Herr Weise, Forest In- 
spector at Eberswalde (Germany), says a contemporary, has re- 
cently published a summary of his observations bearing on the 
above subject. He considers that the system now usual for the 
supply of wood is in sonjM^ measure to blame for the complaints 
which are from time to time made by experienced authorities as 
to the Teduced durability of modern woodwork. He remarks 
that in the Middle Ages the whole of the wood for any large 
building was carefully selected from one spot, and after being 
felled was stored and dried together, a certain homogeneousness 
in the woodwork being thus obtained. Now-a-days wood is used 
just as it is delivered by the dealer ; coming from various districts 
and having been felled at different seasons, these circumstances 
causing a more or less marked divergence in quality. He re- 
naarks that the first tendency towards decomposition shows the 
disadvantage of using various qualities of wood together, and 
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calls attention to the fact that microscopic observation of the 
approach of decomposition is not by any means as much used as 
it might be. He considers that the development of agriculture 
and the neglect of the judicious extension of forests have exer- 
cised an unfavourable influence upon the quality of wood in 
modern times. In illustration of this assertion he cites the fact 
that trees yielding 35 inch planks (such as are to be found in the 
castle of Fuessen) can only be exceptionally found even in forests 
under Government control . — Timber Trades Journal. 

Dueable Timber. — The trusses of the old part of the roof of 
the Basilica of St. Paul, at Rome, were framed in 816, and were 
sound and good in 1814, a thousand years. These trusses are of 
fir. The timber work of the external domes of the Church of 
St. Mark, at Venice, is more than 840 years old, and is still in 
a good state. Sound logs are dug out of bogs where they have 
lain for an indefinite period. But the best seasoned timber will 
not withstand the efiects of exposure to the weather more than 
twenty-five years, unless the surface is protected by paint, or 
some other coating to keep out the damp, or the wood is treated 
by some preservative process .— Trades Journal. 


Mr. Campbell writes thus from Gorakhpur “ Our sissu plant- 
ing we have now reduced to the following formula ««- 

injured roots, deep holes, subsurface watering. With thisr method 
we have obtained astonishing results. A young sissu planted 
out eighteen months ago as a two-year old seedling is now 23 feet 
high with a girth at 1 foot from the ground of 10 inches. 
Hundreds of others planted out at the same time are 20 feet 
high and many thousands from 12 to 16 feet. Only 40 per 
cent, of the plants lose their leaves as the result of being put out, 
and from 5 to 10 per cent, ultimately die. Each thoroughly 
established seedlipg, requiring no further care except protection 
against monkeys and fire, costs only 1 anna. Sissu is extremely 
valuable in these parts, the price per cubic foot ranging from 
Rs. 1-8 to Rs. 2. So we are growing our sissu purely for tim- 
ber : we have so much firewood that it is a regular drug in our 
northern forests.’’ 
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Indian Foiiebtbr for May 1863. 

I’ngo 251, line 14, for “ tince, ” road until. ” 

., „ „ 12froinbottomofpage, for “/f()ci:amic/iicomi,’’ read 

IlOhmchwand.” 

„ 258, for " Addv,” read “Adda,” 
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Mb. BBANDIS’ RETIREMENT FROM THE SERVICE. 

In pTibKshing the following extract from the ‘‘ Review of the 
Forest Administration in the several Provinces under the 
Government of India for the year 1881-82/’ we heg to say 
that a series of articles on Mr. Brandis’ work in India, is ia 
course of preparation, and will appear from tim5 to time in our 
pages. Mleanwhile we have thought that the following short 
abstract of his services will prove grateful to our readers ; — 

The most important event in Indian Forest Administration 
during the year 1881-82 was the retirement of Mr. D. Brandis 
from the omce of Inspector-General of Forests, consequent on 
his deputation on special duty to the Madras Presidency. Mr. 
Brandis made over charge of his office on the 15th October, 
1881 ; he remained in Madras until January 1883 when he 
proceeded on three months’ privilege leave, at the end of which 
period he joined at the India Office in London, in order to assist 
in the reorganization of the arrangements for the education of 
the candidates for the Indian Forest Department ; and since 
then he has finally retired from the service. 

Mr. Brandis was appointed Superintendent of Forests in 
Pe^, British Burma, in January 1856, and in 1857 the forests 
of Tenasserim and Martaban were added to his charge. In 
December 1862 he was placed on special duty under the Gov- 
ernment of India to assist in organizing Forest Administration 
in other provinces ; and on the 1st Apru, 1864, he was appointed 
the first Inspector-General of Forests to the Government of 
India. This appointment he has held for the long period of 
19 years. 

While holding the appointment of Superintendent of For- 
ests in British Durma, Mr. Brandis thoroughly explored the 
teak forests of that province, and put their administration on a 
satisfactory footing. It was due principally to his determination, 
tinder great difficulties, that these valuable estates, which yield 
^w an annual revenue of 22 lakhs of rupees, were saved to 
t^overnment. Since his transfer to the Government of India 
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in 1862^ he has incessantly laboured to perfect the organization 
of the Department in the various provinces under the Govern- 
ment of India — a task to the performance of which he brought 
not only a thorough command of details and an accurate know- 
ledge of the requirements of Forest Administration, but a re- 
markable faculty of adapting means to ends and of varying his 
suggestions to suit the circumstances of different parts of India, 
His numerous Inspection Reports and Reviews show at what a 
cost of personal exertion and self-sacrifice he mastered the con- 
ditions of Forest Conservancy in all parts of India ; and his 
directions and instructions will for many years form the standard 
manuals for the guidance of those who may come after him. 

Services similar to those which he has rendered to the Gov- 
ernment of India have been given by him to the cause of 
Forestry in the minor presidencies also. In 1869 he was 
deputed to Bombay, and the organization of the Department in 
that presidency, which has worked remarkably well, is based on 
the proposals made by him. Mr. Brandis’ deputation to the 
Madras Presidency in October 1881, to confer with the Local 
Government on the whole subject of Forest Conservancy and 
Forest Legislation, entailed on him an amount of hard work 
and exposure which few men of his age would have cared to 
face, and which only his enthusiastic devotion to his profession 
would have induced him to undergo. The result of his mission 
to Madras has been to place the establishment of Forest Ad- 
ministration in that presidency on a sound footing, and his 
services have been acknowledge in the warmest terms by His 
Excellencj^ the Governor in Council. 

All legislation which has taken place on the subject of For- 
ests in India has been carried through on Mr. Brandis’ advice 
and with his assistance. In 1865 the first Indian Forest 
Act was passed, which defined the legal position of Government 
Forests and provided for their protection and better management. 
This Act was amended in 1878, when the present Indian Forest 
Law, Act VII. of 1878, came into force. It has been ex- 
tended to the provinces under * the Government of India and 
to Bombay, but not to British Burma, In 1881 a special Act 
for Burma was passed, and in 1882 the Madras Forest Act re- 
ceived the assent of His Excellency the Governor General in 
Council. 

Scarcely recovered from a severe illness, contracted in the 
performance of his arduous duties in India, Mr. Brandis was 
employed in England, for about 18 months from October 
1872, in continuing and completing an account of the Forest 
Flora of North-West and (ventral India — a work of the highest 
literary excellence, and which is of the greatest use not only 
to Forest Officers in those parts of India, but also to Indian 
Botanists. He was also instrumental in causing the preparation 
and publication of several other works of the highest importance 
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to Forest OflScers. Amongst these are the “ Forest Flora of 
British Burma,” by S. Kurz, 11‘inual of Indian Timbers,” 
by J. S. Gamble, the Mann A the Land Revenue Systems 
and Land Tenures of British India,” W B. H. Baden-rowell, 
and the “ Manual df Jurisprudence for Forest Officers,” also by 
B. H. Baden-Powell. 

Throughout his service Mr. Brandis has laboured to create 
a competent and efficient staff of superior and subordinate 
officers. The science of Forestry, in its true meaning, being 
little known in this country when conservancy measures were 
first commenced, Mr. Brandis arranged, while in England in 
1866, under the orders of Her Majesty’s Government, for the 
professional education of the candidates selected for the Indian 
Forest Service. 

Having thus provided for the recruiting of the superior 
staff, Mr. Brandis set to work on the establishment of an Indian 
Forest School, in which a competent staff of Rangers, or execu- 
tive officers, could be trained. He submitted his scheme for 
such a School at Dehra Dun to the Government of India 
in 1877, and in the following year it was opened. Some time 
elapsed, of course, before the institution could be brought into 
proper working order, but this has now been accomplished, and 
it is expected that after the lapse of another year or two, 30 
trained Rangers will leave the School annually. 

Mr. Brandis has thus, during a period of twenty-seven years, 
been at work in building up a new branch of the rublio* 
Service. The difficulties in his way were very great, and it may 
be said, without exaggeration, that throughout this long period 
there has not been a day on which, if not actually incapacitat- 
ed by illness, he has not been labouring in the cause of Forest 
Conservancy in this country. Apart from the important ad- 
vantages which have thus been secured to India, owing to the 
influence which well-preserved forests exercise on the climatic 
conditions of the country and the economic well-being of the 
people, Mr. Brandis’ exertions have been accompanied by a 
substantial pecuniary benefit to the Government of India, the 
revenue from the Government forests, which amounted to 35 
lakhs of rupees in 18G4, having now risen to 95 lakhs of rupees. 

After a career of such extreme usefulness and merit, it 
jvas but right that Mr. Brandis’ services should be acknowledged 
by the Government of India in the warmest terms. The Gazette 

India of the 5th May, 1883, contained the Notification, dated 
the 1st idem, copy of which has already appeared in our 
columns 
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TRANSLATION OF M. FUTON’S AUUfeNAGBMENT 
DBS FORETS. 

Chapter II. 

Of High Forest treated hy Selection Felling, 

General Remarks * — I ought to saj a few words regarding 
another mode of working high forests, which for a long time 
had its warm admirers and then its detractors just as eager, 
hut which has had this merit at least, that it has handed down 
to us in a fair condition our pine forests and those of moun- 
tainous countries generally. I allude to the method called 
“ Jardinage, ” or selection-felling. 

It consists in removing here and there the oldest trees, 
those which are over-mature, or those which have reached 
the dimensions at which, looking to the object the proprietor 
has in view, they are fit to be felled. Such a forest consists of 
a confused mixture of all ages and all sizes of trees. 

The foresters of former days had not very clear ideas on 
the subject of the constitution of the forest capital ; they ima- 
gined that the only means of preserving the capital intact was to 
fix in a rough and approximate manner, the number of trees 
to be felled m each year. 

For example, the old French Forester Dralet contented him- 
self with prescribing the felling of one or two trees on each 
acre, and to cut, as far as possible, this number over the whole 
extent of forest. When Dralet speaks of one or two trees, he 
evidently includes in this number, not only mature trees fit for 
cutting, but dead trees, or those in a dying state, whatever 
their size,* otherwise he would have largely exceeded the 
production which it is possible to look for in the best high 
forests. 

We have seen that in a forest worked as high forest exploitable 
at an age of 120 years, the capital of exploitation is a series of 
growths aged from 1 to 120 years, distributed in detachments 
over the several unit-divisions of the area respectively (one age 
on each acre, for example, if the forest consists only of 120 acres) 
in such as a manner, that the first acre will have on it wood 
aged 1 year and the last wood aged 120 years. 

In a selection forest on the contrary, every acre carries not 


Bignerii* Maaoel de ByWlcoltore, page 10S. 
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only tho whole scale of ages from the seedling just sprang ap 
to the timber tree of 120 years, but also the scale of volumes 
belonging to the several ages from thicket to poles and grown* 

J oles, to the one or two trees which are of exploitable age. 
Ivery acre in fact, ‘forms a working series by itself. 

It will be gathered from this, that if the number of trees to 
be felled annually has been suitably regulated, and if the fel- 
lings have been made always in conformity with the rule, the 
capital of exploitation in a selection forest ought theoretically to 
be as large in volume as that of a forest managed by the high 
forest method. If this material is evenly distributed acre by 
acre, although the various ages are mixed up together and are not 
grouped on separate parcels or compartments, still if the scale is 
complete and without a break, the actual capital must be the 
same in one case as in the other. This is of course only in 
theory, but it is necessary to remember the ideal conditions, just 
as it was in the case of the normal high forest, so that we may be 
able to make comparisons and justify our practical rules of 
management. 

If then we had a forest the capital of which was theoretically 
complete, but was disposed as we have just explained, we ought 
properly speaking to visit every single acre in the forest annually, 
and cut out the trees in each which have reached the age of 
120 years, and such stems as are dying down, so as to make 
up the fixed number. Now as this was not possible in practice, 
people contented themselves with cutting the fixed number, 
say two trees, multiplied by the number of acres (which would 
be 240 trees in all), selecting these over the largest area which 
circumstances permitted. The next year the cutting was made 
in an adjoining area, in such a way that the whole forest would 
be gone over in a very few years, from 5 to 10 according to 
its size. 

With such a practice, there is nothing to regulate the extent of 
the portions of the forest to be successively cut over ; it as a 
matter of caprice or of arbitrary determination, and it was not 
possible to give a clear account of the material or stock in the 
forest. 

Such then is the actual state of forests which have been 


worked by selection ; we have a confused mixture of all ages and 
all sizes without any means of determining precisely what is the 
relative importance or the composition of the mass. 

The first step which occurs to the mind, as introducing order 
into the working, is to confine the yearly cutting, wmich is 
made somewhat by guess work, to well defined areas. We di- 
vide the forest into a certain number of divisions^ into ten for 
example, of 30 acres each, and we indicate them by the numbers 
1 — 10. Out of these divisions we select for cutting the 240 
*ireeB (fixed by the former practice), and thus each one loses 
come of its trees once in ten years. The divisions are arranged 
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80 as to havo equal areas* as far as possible, and their size 
depends on the configuration of the country, the exposure, situa- 
tion and so forth. 

The object of making the divisions, is to keep the felling within 
certain limits, and thus to make control easier, and to prevent 
difficulty in selling, or collecting for removal, the material cut. 
It is therefore the first thing to be arranged in a forest worked 
by the selection method. 

The result will be of course to modify somewhat the manner 
in which our capital is constituted : instead of having the scale 
of ages and growths in a mixture over each acre of the forest 
to be cut at 120 years of age, we shall tend towards completing 
the scale in each division ; in other words, instead of having 
120 series to be (in theory) cut over yearly, we shall have ten 
small series, each to be cut over once in ten years. We have 
still the same mixture of ages and sizes, but a mixture of the 
same sort tends to confine itself only to the one division. 

Of the capability or maaimum annual yield . — Having estab- 
lished our divisions j we have to determine the figure at which 
to place the annual felling, that is to say, to determine the 
volume of wood or the number of trees which can be cut in 
each year without trenching on the capital. It will easily be 
understood, that the area of the division does not furnish us 
with a basis for calculating the yield, the division being only 
a matter of convenience, with a view of confining the work in 
each year to one spot for convenience sake. 

People have taxed their ingenuity to find a solution for the 
problem of the ‘‘ capability ” of a selection forest. 

Some, starting with the principle that the capital must in 
reality be the same in a selection forest as it is in a forest worked 
by the regular method, when both are fit for cutting at the 
same age, have thought to determine the annual increment, by 
taking it as the same as that which is known to be true for 
regular high forest of the same species, under similar conditions 
of growth, &c. 

They have then diminished the* outturn a little in order to be 
on the safe side. Suppose that a regular high forest in analo- 
gous situation and circumstances, produced 2 cubic metres to 
the acre, they would take it at 1*50 to 1’75 for a selection forest. 
Multiply this by the area of the forest, and then they had the 


♦ The size of the division is such that the conrenience of selling or removing 
the timber of the year’s catting is not prejndiced, as it would if we had to 
go over a very large area for a very few trees. If the forest is very large 
indeed, we must first subdivide it into working-circles, or into sub-forests so to 
speak, mh of which will have its divisions as if it were a separate forest Snob 
a plan is convenient in mountain forests, because it permits us to introduce into 
each ** series ’* certain differences of management, which are likely to be required, 
seeing how very greatly different parts of such forests very oat from tbs other, 
according to the slsvstion, exposure, 9te. 
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(japability of the forest with sufficient exactness. It is indeed 
true in theory, that the working capital in a high forest must 
be the same whether it is managed on one method or the 
other. But that would suppose that the selection cutting was 
made with theoretic exactitude, and as a matter of fact, ‘‘ jar- 
dinage ” is always done with some amount of mere guess work 
or caprice in the execution ; it is therefore absolutely impos- 
sible to be sure, that the scale is quite complete, and that 
there are no gaps in the series of ages, and consequently in the 
volume of the growing material. 

In order to apply the known production of regular high- 
forest to a selection forest, we must assume that we actually 
have the whole scale of ages and volumes complete, which is 
exactly what we do not know, and have not the means to 
ascertain. 

Other enquirers have set about to determine in volume the 
capital working. They tell us the capital must be equal 
to that of a regular high forest, and consequently each acre 
must carry half the volume of the acre arrived at maturity, 
(?. £., the mean between the volume at 1 year and the volume 
at 120 years, the mature age assumed in our examples). If 
an acre of regular forest at maturity carries 200 cubic metres, 
the total capital will be 100 cubic metres x the area of the 
forest : in other words, we ought always to have 100 cubic 
metres on every acre of our selection forest. As these have to 
be cut at 120 years, they will on an average, have to stand 60 
years (the mean between 1 and 120) ; so that dividing 100 cubic 
metres by 60, the result will be the “ capability in volume. 
It is necessary to count up the volume of all the trees of every 
class standing in the forest ; if it comes to more than the theoret- 
ical figure, by the above calculation, the excess can be left to 
form extraordinary fellings to be cut in a certain interval of time : 
if it comes to less, then the annual cutting must be reduced for 
each year of the period till a revision of the standing material 
is made. 

Those who have tried in such a manner to determine the 
capital working, and r^resent it in cubic metres, have fallen 
into a double error. In order to assume that the capital i$ 
represented by 100 cubic metres, they must first take it for 
granted, that in a forest worked by the regular method, the 
material is represented by a scale which ascends in a right line, 
or evenly, from 1 to 200. Now in reality the laws of vegetation 
are not known, and in any case the scale does not ascend by a 
right line, but by a more or less irregularly curved line. 

To this first mistake they have added another : which is that 
the capital does not consist merely of a given volume, but of 
a scale of age-classes, so distributed that no number in the 
scale is wanting, and that each exists in the proper proportion- 
Now in the confused admixture found in a selection forest, it 
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is quite impossible to determine to what extent such a state 
of things exists, or how far we are from it ; and it might also 
happen that if there were the normal figure of the volume 
actually on the ground, that figure might he accidentally made 
up by a few old trees, or by trees of ages unsuitably graduated. 
So that in any case we should only have a fictitious standard 
of annual yield, which could never serve as the basis of a rational 
or practical rule of felling. 

iWothing then has as yet been found, nor is it ever likely to be 
found, which will enable us to determine the “ capability 
in the case of a forest worked by selection felling ; indeed we 
might almost say that the determination is incompatible with 
this kind of management. We may be sure that with such 
a confused mixture as we have in a selection forest, the material 
will be widely different from a theoretically proportional ar- 
rangement ; and the divisions which we establish, to induce 
regularity, are not likely to be analogous one to the other, either 
as regards the volume or the series of ages and sizes they con- 
tain. When, therefore, we determine to cut annually a certain 
volume, that is not a capability,” or maximum annual yield 
in the true sense of the term : it is only a limit which we fix, 
a rule we lay down, which must not be exceeded. The state 
of the growing stock must be the practical guide to the forest- 
er’s conclusions in this respect, and ho must be careful not to 
remove any living tree, but when there are younger neighbours 
to grow up in its place. Where the treatment itself is empirical 
and based on practice and experience, it is useless to talk of a 
yield dependent on calculations. 

It will appear presently that the motives for adhering to this 
selection method are few. Nevertheless, the occasions on which 
those motives come into play are somewhat frequent. 

Under this method, though we are dependent on practice and 
experience, we cannot depend on finding such perfect wisdom 
in management in all our forest agents : we have therefore to 
find out some means of controlling and safe-guarding our lelling 
operations. 

The only means that can be thought of is to fix the dimension 
of the trees to be felled^ taking either the diameter or the cir- 
cumference ; it is then a rule, that no living tree of smaller 
dimensions is ever to be cut. 

The officers in charge will be obliged only to cut trees which 
have reached or which exceed the fixed dimensions, and can only 
extend the rule by cutting out trees which, though they may 
be pf inferior size, are quite dead, or in a state of manifest 
decline. 

It may be remarked, that this fixing of a minimum girth 
or diameter, is rather a fixing of a term at the end of which 
a tree is mature for removal, than anything resembling a cal* 
cnlated yield. 
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If you settle that trees of a certain size only may be cut, 
you in effect determine a degree of utility, which the produce 
must have attained, or in other words an age before which the 
tree is not to come down. We should know nothing of a real 
possible yield, unless we could further fix what number of trees 
of this size to cut ; and wo have seen that we cannot calculate 
this for the double reason — 

1. That our ignorance of the laws of growth prevents us 

from determining the number of stems which a given 
unit of area carries at each age of their life. 

2. That no means exist for determining in the confused 

mass, exhibited by a selection forest, whether the capital 
is sufficiently constituted or is superabundant, or is in- 
sufficient by reason of gaps in the scale of ages. 

I have dwelt at some length on the question of the possible 
yield in forests worked by selection, in order to show how vain 
are the attempts to ascertain it, and consequently how neces- 
sarily inferior ‘ selection felling ’ is as a method of working. 

The working scheme. — The impossibility of determining, even 
by estimate, a figure to represent the possible yield, does not, 
however, prevent us from laying down a scheme of working 
adapted to the circumstances. We proceed in the following 
manner : we first divide (according to the considerations al- 
ready noticed) the forest into divisions, containing as nearly 
as possible equal areas. Each division corresponds to one 
year’s working in the period fixed (and it should be short) for 
carrying the selection process over the whole forest. 

The divisions should conform M’henever possible, to natural 
divisions of the forest, where the same style of growth, the 
same exposure, slope or other permanent natural features pre- 
vail. In each division all those trees are counted (and the 
cubic content calculated out) which will he removed dumng the 
selection-period^ because they have either the dimensions fixed 
on, or are dead or dying. Dividing the total contents by 
the number of years in the selection-period, we get the mean 
volume of the annual felling. 

Comparing this with the ascertained volume in each divi- 
sion, we have so to cut out the divisions as to get a pretty equal 
annual outturn, taking a deficit in one divi^ion from a portion 
of a division which has an excess, and so on. This la&t con- 
dition, however, is a very secondary one : and in making 
count of the numbers and contents which will (when added 
up for all the divisions) furnish the base for calculating the 
uiean annual yield, foresters must remember that to be well 
the mark is the best rule in selection-working. 

, When the selection-period is worked through, a new courit- 
and division of the trees (which have then attained the 
required size or are dead or dying) will be made. It is not 
to be looked for that there wdll ne a sustained equality bo- 

3 a 
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tween the outturn of the successive periods, that is incompatible 
with selection felling. Even in forest managed on the regular 
high-forest system, we have already seen that where the capital 
is saperabundanfc or is deficient, this condition of a sustained 
equal yield cannot always be kept up, and cannot be in many 
cases attained even where there is a thoroughly sound plan of 
management. 

All we can say is that if, as we have advised, good forest 
divisions well marked and corresponding to natural differences 
of growth and circumstances, have been laid down, and if the 
felling is rigidly confined to such trees as have attained fixed 
size, then the conditions of production will tend to become equal 
in each divi^ion, and in time the annual yield will become as 
nearly constant in amount, as the nature of things will permit. 

Of the Refierve , — It may not be useless to indicate how, even 
in selection-forests, a reserve may bo kept in hand : in Com- 
munal forests this is a matter of some importance. 

If the forest is too small to be subdivided, the simple plan is 
to leave a certain number of trees standing, although they have 
reached the standard dimensions for felling. They can be cut 
whenever the special demand arises. 

If, on the contrary, the forest is of considerable extent, it will 
bo possible to tell off* certain divisions, om^ fourth for example, 
and leave them uncut, while tho ordinary annual foiling is going 
on in the rest. 

But as the formation of the divisions tends to give us a number 
of separfite series, each having its own special production and 
independent of the others, it is much more reasonable to make 
one separate division, expressly as a ‘ reserve block.’ We 
shall then have two ‘coupes’ to manage as in a coppice forest, 
one, three-fourths of the area of the ordinary felling, the other 
one-fourth, the reserve. There is nothing to prevent our sub- 
dividing the ‘reserve compartment ’ again, so as to regulate the 
extraction of material within it, counting up the material to be 
taken out within 'a given period, and extracting it according to 
a special plan of its own. 

Example . — Tho working schefno of a selection forest is very 
simf)le, and can be easily adapted to the tabular form already 
recommended for cojquce «ind for high-forest control. 

Let us take a forest of silver fir (Abies pectinata) of 300 acres, 
to be felled by selection. The size fixed for felling is 1*60 metre 
in circumference (measured at 1 metre from the ground), one- 
fourth is to be kept in reserve. 

The forest is divided into six compartments about 37^ acres 
each, and one of 75 acres is for reserve. The period for going 
over the whole of the divisions with the selection felling is 6 
years. Having counted and calculated the contents of the trees 
which have attained the required size of 1*60 metre, and the 
dying and dead trees, we have the following results j— 
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. , , c. metrei. 

Six compartments for the ordinary felling, ... 2,766 
(Of which 1 -6th would be) ... ... 46i 

For the Iteserve, ... ... ... 730 

(To be cut as required with an annual mean of) 122 



In feuch forests there is no such thing as a revolution or 
period of rotation properly so called (page 31). All we can say 
is that in this forest, trees of I’GO metre in circumference show 
an average of 145 annual rings, and we may take this to indi- 
cate an ago of 145 years : that is all we can determine. 

The special plan of exploitation for the period in hand will 
be as follows : — 



Growing stock of all 
ages, presenting in 

Nature of the 

Annnal aver* 

Remarki. 

Area. 

1860 timber to be 

felling — selec- 

age of the 


taken out amount* 





ing to 

1 tion in 

1 felUugs. 



A . — Ordinary Fellings* 
c. metres. 

420 1860 

590 1861 

960 1862 

140 1863 

830 1864 

826 1865 

2,766 

'B*—Raervs Fellings. 

780 1860-1865 

8,496 


! 461 c. m. 
( annually. 


To meet 
emergencieB. 
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Register of the working scheme. — register will be kept for the 
selection period (and for each separate working-circle established 
in the forest) in the form which we have already given as suitable 
for all kinds of exploitation. 

Register for the working period^ six years ^ beginning 1860. 

( Selection Fellings ) . 


J^ivisions 
or Com- 
partments. 

1 

1 

2 

8 

g 

5 

6 

c= « 

U' 

1 Fellings 

1 Ordi- 1 he- 
naiy sene 


V to be 
ed. 

Area 

1 

421 

38 

36} 

35 

40 

300 

_ . 

3490 

225 

76 

Remarks. 

’■S "3 "i 0) , 

i- 1 1 ‘.?o 
" [iSl 

590 

960 

140 

330 

326 

c. m 
2766 

L (‘iCl; 

c m. 
7.30 
(V22) 


1860 

4o:> 

... 

... 

■ 

■ 

... 

405 

405 

... 


1861 

... 

670 

... 


H 

... 

570 


... 


1862 

... 

... 

460 

■ 

H 

... 

4Co| 

j 

460 

... 


18C8 


••• 

600 

... 

... 

... 

801 

500 



1864 

... 

... 

•• 

149 

319 

... 

4C8| 

468 

... 



At the expiration of each period, a line will be drawn, and a 
new account begun, headed by the results obtained by the new 
counting and calculation of contents. The form of the register 
will not usually contain any column for extraordinary fellings,’* 
for it must not be forgotten, that the reserve is only a part of 
the ordinary renemie or yields set aside to meet unforeseen de- 
mands, while an extraordinanj felling, is a realization of a por- 
tion of the capital itself, which circumstances render necessary. 
It is of course indispensable to take note of such a felling, 
because there may be a responsibility incurred in making it, for 
which one may have to answer to another. But in selection 
forests it is so difficult to determine the maximum annual 
yield or capability, that it is practically impossible to distin- 
guish what is income or what is reduction of superabundant 
capital. It is, however, possible to find forests in which a 
superabundance of growing stock is manifest to the eye. In 
such a case we have to make an approximate estimate (anal- 
ogous to that which has been described in treating of regular high 
forest, where the capital is superabundant) and to make extra- 
ordinary fellings accordingly. When such are made, a special 
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cohimn is added to the account forin^ and entries made in differ- 
ently colored ink. 

Comparison of this method with that of regular high f(yrest 
working, — The selection method is inconvenient in so many res- 
pects, that it has, ^s a system for general adoption, been aban- 
doned : on the other hand, it has some compensatin*^ advantages, 
and these enable it to be followed under certain circumstances. 

The disadvantages may be briefly stated as follows : — 

1st, — It produces less in volume than high forest manage- 
ment, because there are no thinnings nor interme- 
diate products, which in a forest managed by the 
regular method amount to 15 or even 25 per cent, 
of the principal yield. We do not know whether 
a stem dominated by another tree will not be called 
on one day to replace the tree which now checks its 
growth. In a selection forest we cannot cut out 
any stems but those w hich are actually perishing. 
Moreover, in a selection forest the trees are often 
badly grown, they overshadow one another and 
restrict the growth ; all these circumstances tend 
to reduce the production in volume, to a degree 
which makes it impossible to do more than merely 
estimate it. 

2nd, — It brings in less in money value ; that is to say the 
rate of interest is lower than that of regular high 
forest, which is already low, since, the produc- 
tion being less in volume, though the capital is theo- 
retically the same, the rate of interest yield is 
proper tionably lowered. 

3rd, — The felling not being by any rule of maximum annual 
yield — not even an approximate one, and therefore 
not being capable of verification by decennial revi- 
sions, has to be conducted within limits of the 
greatest moderation. We are afraid to look for any 
increase for fear of deterioration. 

The advantages on the other hand are — 

1st, — The soil is kept continually covered and restored, so 
that it requires little care, for we never cut a tree 
which is not replticed by another standing near it. 

2nd, — It is easily adapted to forests of small extent ; 
whereas the natural method requires an area suflS- 
cientto carry such an amount of stock of each ago 
and size that the requisite treatment may be applied. 
As in a selection forest the scale is complete on each 
acre, the area may he very limited without intor- 
^ ferine with the working. 

F rom this it follows that this mode of treatment is still fol- 
lowed 
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In mountain countries, in places exposed to wind 
and to frosts, where the forester would be very 
anxious about the results of a regeneration felling : 
in forest zones intended for defence of lower lying 
properl ios, where the object is less to produce tim- 
ber than to maintain a continuous protection belt of 
forest. 

It is for this reason that forests of silver fir and beech 
are still worked by selection in mountains, even of 
inconsiderable elevation, these species bearing much 
shade and cover overhead. At great heights, forests 
of larch and pines can onh/ be treated by this method. 
Under these last conditions, where natural seedlings 
are difficult to produce and slow in growth, we have 
always to preserve the growth on the ground, and 
only remove trees where there are others ready to 
replace them. 

2nd . — Felling by selection is adopted in woods of small ex- 
tent belonginir to communities and private owners, 
and stocked with species which do not coppice, like 
the beech and silver fir, and in which the owners 
require from time to time stems of different dimen- 
sions which they find growing together in the forest. 

3rd. — Lastly, the method is followed, as an auxiliary in 
other spheres of management as a transitory means 
of making certain groups last, though it is al- 
ready of an ago to be felled entirely, but which has 
of necessity been placed in an intermediate periodic 
block or group. It permits dying trees, or those 
which have ceased to grow, to be removed at the 
moment when they would begin to lose value, and to 
replace them by younger trees which promise 
vitality and continuance in growth among the 
mass. We have already cited an example at page 
187 ‘(see Chapter on High Forest, §2. The case of 
an excessive standing crop). Properly controlled 
then, and managed systematically, the method of 
selection felling offers certain advantages which are 
not to be despised ; but applied at hazard and 
without due limitation, it produces frightfully bad 
forests, and there is an end to workihg hy plan and 
with due reason* 
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CRITICISMS ON ‘‘NOTES FOR A MANUAL OP 
INDIAN SYLVICULTURE. 

(The following notes on my deOnitions have been receired from Mr. 

J. L. Laikd, Deputy Conservator of Forests, Bombay, now on leave 
in England. Want of leisure prevents me from replying at suffiiient 
length to some of his objeciiuns, which appear to me untuundcd, hence 
any short remarks 1 may make will be given as foot notes.— >E. E. 

FlcaNANDKZ.) 

1 . As I understand it, the dole of a tree is the whole of its 
central vertical axis. I would alter your definition to the 
following: — “The stem of a tree, from the ground to the point 
at wliich it begins to fork, is called ‘ bole.^” 

2. “ A forest is said to be pi/re,” &c. 

I would prefer the word unmixed, I cannot give any precise 
reason why, but ‘ uumixed ’ seems to me more expressive of the 
idea you wish to convey. To be thoroughly appropriate, the 
negative 'impure^ ought to be capable of being used to express 
the opposite meaning; but nobody would, 1 think, venture to 
propose that, and you yourself are obliged to have recourse to 
the term ‘rnixed.^ Under these circumstances, would not it be 
more natural to employ the word *unmixed^ to express the oppo- 
site quality ? * 

3. “ The term canopied forest denotes a collection of trees, of any 
age, the crowns of wliich meet.” 

This definition implies that a forest whose crowns do not 
meet is not a canopied forest. But surely a canopied forest 
should mean any fbiest which possesses a (leaf-) canopy. I do 
not think that the term is at nil expressive of the meaning 
given to it, and, moreover, that it is supei duous. At any rate 
you might iiiseit ‘ completely ^ hefoie ‘ canopied.' 

In the next paragiaph, 1 would leave out the word eoniinvona 
in the definition ol leaf-canopy. Lower down you speak of the 
canopy being open and interrupted. It could scarcely posseea 
either of these qualities, and be at the same time continuous. 

I wouhl much prefer the term leaf^eorer to canopy. Canopy 
not being an ordinary word, it appears a little far-fetched when 
there in a good homely word equally expressive. Further on 
(page lOb) you speak of a plant growing under cover. Why 
use two words to express the same meaning? The word cover 
may be used to express either cause or effect. In the example 


. * ^ no alternative in this matter but to adopt the temie that bad been 
mtroduced by Dr. Brondif , and which oiege hod since antboiiaed.— XL £. F. 
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yoa i^ive in tbe last parag^raph of page 1 06, you use the term in 
the former sense, and then define its meaning in the latter.* 

4. The density of a crop sigtiiSes tbe degree of closeness of the 
growth oousLltutiiig it.” 

I think it would be convenient to have this put into a more 
definite form. I would, therefore, add ; — ' The density of the trees 
on a given area is the ratio of their actual density to what it 
would he if the area was completely stocked; complete density 
being expressed by unity.^ 

If this ulunse is appended we shall have a convenient term for 
expressing the quantity of stock on a given urea. Thus, when 
describing the stock in a compartment, wo might say its density 
was *75, meaning that only tiiree-quarters of the compartment 
is stocked, or that it could hold one-third more trees than are 
on it.t 

5. In the d«>finition of ^regular foresV I would leave cut the 
words eonveuientlj/ dUlribuCed, so as to make it more precise and 
objective. 

6. “ A young plant, which results directly from the germination 
of aseeil, vnlil it begins to lose its lower branches^ is called a seedling.” 

1 would omit the words in italics. Some trees never lose 
their lower branches. 1 have only to look out of the window to 
be convinced of that fact J 

7. “ A high forest is a forest consisting entirely of seedling* 
trees.” 

The term high forest is perhaps the very worst we could have 
borrowed from the Germans. They, themselves, acknowledge 
that it is as bad as bad can be. A forest composed of seedling- 
trees is not necessarily high at any stage of its existence, and 
the term is, therefore, misleading. It is thoroughly artificial, 
and does not convey a single innate quality of seedling-trees. I 
think you will agree that seedling -forest does, and that it is a 
much more appropriate and expressive term.§ 

8. “ To poll or top off a plant significR to remove its crown.” 


Mf the term “ loHf-cover ” be euliAtitutfd for “ canopy.** what would be the 
adjective equivalent to ** canopied **? We have awtr in the caae of a solitarr 
tree as well as in that of several trees which touch crowns. “ Leaf-cover ” 
would therefore, 1 think, l>e inappropriate to express the idea which I have 
endeavoured to convey by the word •• canopy.*’ As regards Mr Third’s ohjwtion 
to the word “ continuous,” 1 have already* met it in my reply to Captain Wood. 
— K E F. 


f This is a capital soirgestion. I myself use the term in my working plans as 
the equivalent of the *‘ co-efficicnt of deiisiiv,” a complete crop being denoted by 
unity. I have, however, omitted all reference to this point, as 1 thought it 
belonged specially to tbe organisation of forests,— E. K F. 

1 1 do not understand the force of this objection. Would Mr Laird kindly give 
the instance of any tree, which does not loose some at least of its lower brunches, 
even when growing in complete isolation — E. E F. 

§ Every one will agree with Mr. Laird, but tbe term “ high-forest” has be- 
come BO thoroughly astablishcd in our phraseology, at least in India, that the sub- 
stitution of another more logical term would probably not be allowed.^E. K, F. 
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I would add, after "poll/ pollard, as that verb is at least as 
often used as ' poll.* 

I agree with Major van Someren that “off” had better be 
omitted. 

9. “ A rotation is the number of years fixed for the successive 
and complete regerieration of a whole forest.” 

The word rotation is already used to denote successive changes 
of species. I would much prefer the word revolution^ which is 
just as much to the point and has no other meaning for us. 

The word successive appears to me out of place. I do not see 
how it can be applied with reference to a single object. I dare- 
say you did not intend that it should, and that you probably 
had in mind the successive regeneration of the annual coupes, 
but this would not be evident to a beginner. I must confess 
that I do not think the meaning is rendered very clear even if 
successive is left out. I would prefer the following ; — “ The rota- 
tion of a tree, or collection of trees, is the number of years fixed 
to elapse from the lime of its production to the time of its ex- 
ploitation.” 

Your definition would, it appears to me, only apply to a series 
(i e,, a forest in which there was a perfect gradation of age- 
classes occupying equal areas). But, supposing we have an 
isolated compartment, not being part of a series, whose crop is 
cut clean periodically every 1 00 years. In one year the entire 
forest would be completely regenerated. Hence by the above 
definition the rotation might be 1 year instead of 100.* 

10. I believe you are pertectly correct in saying that /all 
may mean “that which falls.” We otten hear of a heavy fall 
of rain, for instance. Nevertheless, I agree with Mr. Smythies 
that it is not a good term to use in the present case. Would 
not cuttings, which is the expression generally used, answer? 

i 1. The introduction ot a verb ‘to coupe* into the Forester*fi 
vocabulary would perhaps prove useful. It might, for instauee, 
be said that 100 acres were couped in such and such a range 
during the year, meaning the annual coupes aggregated 100 
acres, t 

12. “ To clean fell a coupe means to remove the entire stock 

standing on that coupe.” 

I would prefer putting clean after coupe. 

But how can you fell a coupe? Ought not the words the crop 
on to be inserted after JelL 

1 would also insert at one operation after crop, because other- 
wise the definition would apply also to a forest naturally regen- 
erated by seed. The definition would then read : — to clean 
fell the crop on a coupe means to remove at one operation the 
entire crop standing on that coupe.”^ 

• I admit Mr. Laird’s very suggestive and necessary correction.— E. F, 

t A capital suggestion. — R. E F. 

I A ^cry necessary correction.— K. E. F. ^ 

3 p 
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13. In the next para^jraph, would not parent-, mother-, or 
/oj^^r-crop answer in place of reserve? The word standard 
would then be available for the purpose to which you originally 
proposed to put it.* 

14. “A glade is a portion of a forest in which the trees are 
scattered.” 

In the ordinary acceptation of the word, does not glade mean 
a narrow space, altogether free of trees, in a forest ? Contin- 
uous forests of ‘ scattered trees ^ covering hundreds of acres are 
often met with ; would it do to call these glades ? 

It appears to me that we could do without this term in any 
technical sense, but if retained, I would suggest the alteration 
of the definition to something like the following : — A glade is 
a relatively small and open portion of a forest in which the trees 
ate scattered and their density less than *1 

1,5. “ Dormant buds.” 

Is not the proper, or at all events the older, term, advenli- 
tions buds ? J 

If a change, or addition — for which there does not appear to 
be any necessity — is made, I would prefer the term * latent ^ to 
^ dormant,^ because it implies the quality of not beiug percepti- 
ble although present. 


NOTES FROM REWAH. 

( Continued from July No., page 350). 

“ I WANT you to go down below tho Kaiimirs and carefully 
inspect all tho forest country in that direction, gc‘t acquainted 
with the people, enquire into their forest rights of user, and see 
whether a revenue can be developcMl from tlie sale of forest 
produce. It is reported that practically in(‘xhaustible forests 
cover the country in the Chandia and Sohagpur districts, the 
working of which should yield an income of many thousands. 
Some years ago there was also a valuable lac industry estab- 
lished ov(*r the same country, which has since been destroy- 
ed, hut which might perhaps be re-developed and made to 
contribute a revenue. Find out all about this and let me have 
your report as soon as possible.” With thc'^e instructions to 
guide me I started into camp in January 1880, spending that 
and tho following season in wandering about the forest-clad por- 
tions of the estate, taking eveiy opportunity of meeting and 

* Some trees of a crop tnny be spared in order solely to attain a larger diame- 
ter ; such trees would lorni neither a parent-, mother-, nor fostcr-crop.— E. E. E. 

t This correction will be considered. — E. E. F. 

j No, aduentit inu8 is the very opposite of dormant. Of course an adventitious 
bod may become a dormant bud, it, instead of bursting through the bark as soon 
as it is formed, it remains concealed under it from year to year. Perhaps me 
word “ latent ” Qying concealed) is more expressive &au ** dormant,”— B- B* ® • 
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talking with the proprietors and people generally, enquiring 
into the chance of creating durbar rights, where none had up 
to the present been exercised or claimed, doing some shooting, 
and successfully re-starting the lac cultivation over a largo area 
of country. In vain, however, I searched for those practically 
inexhaustible primeval forests where mature Sarai (sal, Shorea 
rolnfsta) trees were supjiosed to be growing in innumerable 
tliousands, and herds of elephants were said to be not uncommon. 
But I must not anticipate. 

The Kaimur hills traverse Ihe State for 120 miles in a nearly 
east and west direction. Tliey consist of a narrow, denuded, and, 
on the south, extremely jirccipitous range of sandstone and 
conglomerate rocks, the result of upheaval, and are nowhere 
more than five or six miles broad, with a descent on the south 
fully equal to their ludght above tlie plain on the north. The 
av(‘rage elevation of those hills is about l,/)00 feet, some peaks 
being over 2,200 feet ; and in all tlaur length, within the State, 
they are passable in only tim or a dozen places, not one of which 
can be considered practicable for carts. They represent there- 
fore a formidable barrier between tlie plains on the north and 
the f(»rest country below the hills. Another considerable range — 
tlie Maikals — form witli the rivers Nerbadda and Johilla, the 
boundary of the State on the south, over 100 miles away, where 
it marches with the (Central Provinces. Between these two 
main ranges the whole country is covered with a sea of sand- 
stone and gneiss hills, broken up and scattered about in the 
mo.st indescribable contusion ; here, starting from a central 
nucleus and sprawling over the country in ray-like spurs ; there, 
i'^olated in bold craggy looking eitadeds wliich form naturally 
iiii])regna})lo fortresses, while in places tliey trend away in long 
iiurrow flat topjietl ranges or rise out of the valleys in strange 
steoj) sugarloaf oon(‘s. But they have a tendency to group 
themselves into ill-detiued blocks running north and south at 
right angles to the Kaimurs and Maikals, and they form the 
watersheds of the principal rivers flowing into the Son. They 
generally vary from 1,500 to 2,500 feet above sea level, but 
several jieaks are 3,000 feet, and some few exceed 3,000 feet in 
height. The valleys between these hills arc for tlio most nart 
of small extent and only partially cultivated, while in the whole 
of this country there is only one small section of road, lately 
niade, about 30 miles in length, which can he called practicable 
lor even the ordinary country cart with its disc-like wheels and 
Wooden axles. 

South of the Kaimurs, Rewah comprises an estimated 10,000 
sqiuivo mill's of the hilly watershed of tiii' Son river, which rising 
in one of tlie Feudatory (liieWiips of the CVntral Provinces, flows 
through the State in a iiorth-wi'sterly, northerly and finally east- 
^ly direction, parallel to, and at no great distance from, the 
Kaimur hills. In this part of its course it receives four con- 
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siderable streams, viz,, the Johilla, Mahanddi, Bands and Gopat, 
and has an entire length from border to border of the State, of 
perhaps 300 miles, in which it varies in volume from a small 
stream a few yards across to a majestic river three-quarters of 
a mile wide. Tlie Johilla flows parallel to, but some distance 
south of, the Son, from where the latter enters the State to 
where it bends northwards ; and beyond this junction, the 
Bands and Gopat, after flowing through the soiitliern portion 
of the State in a northerly direction for some 70 or 80 miles 
at right angles to the Son, join that river at equidistant points 
down its easterly course, and form, with the Johilla and the 
main stream, well defined boundaries for six natural sub-divi- 
sions of the country. With the exception of the Johilla, all 
these rivers would be practicable for floating operations during 
three months in the year. It wdll be gathered from the abo\e, 
that the forest country is boih very hilly and w^ell w-atered. 

We have seen in a former paper that the vanguard of the great 
Central Tndian belt of Sarai make^ it-« fir^t appearance on the 
northern slopes of the Kaimur^, wdiich in this direction may be 
said to mark the boundary when* t(‘ak ends, and Sarai begins. 
The former species is just representecl on this range, but in the 
country to the south, up to the Mandlak(‘ border, it entirely 
disappears and gives place to Sarai, which gradually asserts 
itself, until from a line marked by the ri\er Son it l)ecom(‘s the 
dominant tree over all the v.alley country rcunaining uncultivated. 
The character of the Sardi forest i** very similar throughout. 
The soil is nearly everywhere a more or less — generally more — 
sandy loam mixed with lime and ferruginous gra\el, and tho 
forest con^i-ts principally of Sardi co[>pi(*e asNoedated with 1), 
stricta, A. laiifolia, JJ, 1\ ioinenio.\n, K, ojjlcinalis, 

D, Ehenum, A, Caiechn, S, Anacardium, Jf. velutina and a 
conspicuous undergrow'th of dw’arf date Phwni.r acavlis, Tho 
Sardi varies in purity from 10 to 80 p(*r cent, of the entire crop ; 
it overflows the valleys and undulating country and creeps up 
over the low hills, but is almost absent from tho higher hills, 
where it is replaced wdth Salai (13, tJairifera) supplemented with 
bamboo, A. latifolia, L. p^rrifont and Nt/ctunihes Arbor-tristis, 
But by far the greater ])ortioii of this extensive forest is made 
up of the ?^arai coj)pice and bamboo, the former of wdiich is too 
small for wxjrking ])urpos(*s, as it does not exceed an average 
girth of 1 5 feet. The forest is nearly ('very where cut into by 
narrow, sometimes star-shaped, marshy glach'S, down the centre 
of which filters a boggy stream forming dangerous daUdals or 
quagmires, which are often quite impassable. Tho Sardi never 
encroaches on these glades, hut fringing them, clearly marks tho 
limits of the firm well drained ground. These marshy glades 
are generally cultivated with rice, and well on in the cold wea- 
ther, about the end of January, arc good places for snipe. 

The Sar^i coppice is the result of our old friend tho dhya maker 
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or jhumer, whose indefatigable exertions with those two assist- 
ants of his, axe and lire, have nearly everywhere destroyed the 
high timber forest of Rewah, and not only destroyed them from 
a working point of view, but I bolieve greatly changed tliem for 
the worse with regard to their present timber contents. It is 
possible, I think, to trace the extent of his depredations on any 
particular area from the present character of the fore^^t cover ; 
and I am of opinion that the greater or less exuberance of the 
bamboo crop is a fairly certain guide here in this respect. In 
places where the forest is tolerably high and contains a decent 
proportion of mature trees, and which from natural inaccessi- 
bility, a glut of wild beasts, or superstitious belief, have escaped 
for a long j)eriod the visits of Baigurh or Kol, bamboo is very 
scarce, often completely w'anling. In otluT jdaec'^, whore, 
owing to a comparatively good soil, or to special qualities of 
acc(‘-sibility, sucli as the close neighbourhood of permanent cul- 
tivation, the (//<//« maker has frecjuently operated j] turned the 

forc'^t, time after time in a regular rotation, th<‘ bamboo crop, as 
the outcome of comyadition and sur\i\al, it not of the fittest, 
then of the most irrepressible, has struggled to the fore, and 
oAving to its superior staying powers has out*-tripi)cd everything, 
leaving even the sturdy Sarai nowhere in the race. Ihis trans- 
formation from high timber forest in wdiich bamboo is only 
sparsely represented, to dense thickets in which it forms nearly 
the entire cover, can be traced in ditierent parts of the State. I 
ivniomber noticing the same thing in the bamboo forests of 
Sonawain on the Satpnras. In many places in these forests 
there arc con>id(*rabl(‘ areas of nearly jnire bamboo, and the whole 
tract show.s very e^ident sign^ of having been treated on dhya 
principles within a reasonable j)criod. 

7M//a cultivation is hero a general custom rendered necessary 
by the poverty of the hill tribes, a great jiroportion of whom 
possess no cattle or agricultural implement better than an axe 
and boo ; and it is also to some extent the result of a poor sandy 
soil. 

Dhya is of two kinds, first that known as dhya proper, which 
is the ordinary clean felling and burning, in rotation of about 
b years, of the entire forest cover, as practised by the hill 
Bdigurhs and Koh ; and secondly, the custom know’n locally as 
haghor^ according to which, the inferior soils are fertilized by 
burning over them annually a coatiiig of small trees and 
branches obtained from tlie neighbouring forest. The latter is 
the method preferred by the residents of permanent villages, 
where the fields treated in this manner are cultivated each year, 
and when the wood ashes are ploughed in as a manure instead 
ol being utilized as a soil. Now as a large proportion of the 
forest population consists of the poorest tribes, who at present 
are nearly dependant on tho axe and fire for their grain food, 
and as the soil of all this Sardi region is excessively sandy and 
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ill-fitted, unless well irrigated for agricultural purposes, it fol- 
lows that the whole country is continually and unavoidably 
being subjected to one or other of the above processes of defor- 
estation, and thni high timber is in consequence an impossibility. 

Of course there are places where th(‘ forest has to some extent 
escaped this vhoJesale coinersion, first into ashes and then 
into small co})piee eoAor. From such areas it has been found 
practicable to supply difiei^nt liailway ( ompani(‘s with several 
lakh< of shH'[)('rs, to tbe great achantage of certain contractors ; 
but these -jiots are few and tar between, and now contain only 
a remnant oi l>ig tr(‘es, a large proportion of which have been 
ruined for timber purj»oses by the practice of ml ta])j)ing. 

JVrhiips the b(‘st way to de*^cribe the forests of Itewali would 
be to gi\e a ^hort account of the ino-^t AJiluable area'*, and to 
ask the reader mentally to fill up all the iiiter\ ening couutrv 
witli sm.dl (iiltivated a alle\ ^ and wooded imdnlating ground and 
hills, the termer covered A\ith Sarai and bamboo copjdce, the 
latter with the deciduous forest common to Central India. 

Th(‘ <dii(‘l tracts de^er\mg notice are — 

The ^dii. 

The .ALajholi. 

The Ihindogiirh. 

The Sohagpiir. 

The Lac. 

A beautiful river is the Ron in Berdi when seen on a bright 
sharp morning in December, Its broad expanse slowly dis- 
engaghig its(df from the mi‘»ty wTeaths of night lies reveals a 
perfect delight to the visitor from ugly saiuly Ratna. Its banks 
■wooded to the edge with dark green Jamun or the graceful 
Kawah, (IWnilnalia Arjtoia,) or r<‘iidered bright with a vivid 
patch of early wheat form a fitting l>ordor for the shining river ; 
and as one floats or paddl(‘s down it> ratlier sluggish hut bril- 
liantly clear stream, catching a glimpse ot Itolie and Mahseer as 
tliey leap from their crystal home, or disturbing a flock of grey 
leg (fees(‘ or wily Pintail, a sense of pleasun* and oxhiliration is 
experienced, inucli as w'h(*n the burnt-up j)lain^-man first catches 
sight of tlio distant snows, anil feels th<^ life-giving breezes 
from the bills. 

In the neighbourhood of the soufhern bank of this river, and 
in the last 25 miles of its course through the State, there is an 
area of 150 square miles of hill forest partly intermixed with 
cultivation, which, owing to its proximity to the Son, is, or 
rather will he, if i)rot(‘eted, a valuable forest i)roperty. Nowhere 
containing large Tiinlxu* of valuable quality except Mowha (B. 
latifolia) and Pursid (//. huufia), this forest would yield a very 
large quantity of second class timber of dimensions varying 
from 1 to 3 feet girth. On the liigher hills the good growth 
consists princii>ally of A. latifolia^ A. Catechu^ L. parvijlora^ T, 
tomentosay I). Kbenum^ O. dalberglokles^ I3» latifolia^ and !!• 
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hinata, of which the two first named specie^; aro much the most 
plentiful. Of inferior woods D. ihurlfcra, Z, .vjflocarjm^ E, 
qfirmialin are abundant, and bamboos in greater or less quantity, 
are present nearly everywhere. On the lower hillM, and on the 
uncultivated undulating country, the above spendes are all found 
mixed with B. frorujosn, S. rohvsta, Carissa laratHlas, and Z. 
Jvjuha, and on the rivers and streams T. glahrn. T. inirqnfoUa 
axA B. malaharicum are well represented. 1 lia\(^ measured 
trees of this last over 60 feet in girth round the buttresses 5 feet 
from the ground . 

Sarai is nowhere of large size, seldom over 2 feet in girth ; it 
clings to the small hills and valleys, which ar(^ naturally the 
first situations brought under cultivation ; it is cut down every- 
wIkto to make dhi/a fields, or to supply aslie^ for the hotter 
class lands ; and when by chance it has spread upward.s into 
plac(*s difficult of cultivation, it has been girdled for the extrac- 
tion of its r&l or resin. This is the only forest in Kewali where 
IL hinata is found. It keep^ to the neighbourhood of the liver, 
and as far as my experience goes is not con'^picuoiis even in the 
Son forests west of the Gopat. It increases eastwards from ilio 
junction of this river with the Son. and near the border of the 
State i^ fairly ])lentiful and of girth up to o feet. Further south 
ill Singrouli, or rather that part of Singrouli in the Ib'wah 
State, 1 have not come across it. Dr. Brandis mentions it as 
present in the Singrouli hills, but ho probably alludes to British 
Singrouli. 

A commencement has been made to work this forest by ex- 
porting its small wood and bamboos for sale in some of the chief 
towns of the lower Gangetic valley. Large rafts are constructs 
ed in Fobruary-March, and floated down tlu‘ Son to Dehri- 
ghdt, a distance of IDO miles, at wdiich ])lacc the wood is sold to 
traders coming from Buxdr, Arrah and Dinapore. The* prices ob- 
tained are very moderate. Bamboos fetch only Bs. D a thousand, 
and poles from Bs. 16 to 25 a liundred, according to girth. 
(Competition is also very great, and the Bewail forests being 
higher uj) Hie river, aiul therefore further from the markets 
than any other, are badly situated for trading ])urposes. But 
the private forests lower down in British territory are said to bo 
rajiidly deteriorating, and if so, the day is not far distant when 
Bewail produce will be able to compt'te on better terras than at 
present, fevon tiow our experiments, in spite of two serious 
accidents by flood and fire, have yielded a profit of 75 per cent. 
This area is one of those selected by the forest officer for a reserve, 
hut it is not free from private rights, wdiich are difficult to recon- 
cile with State interests, and its demarcation will bo delayed 
until these can be settled. 


{To he continued.) 


J. M. 
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TAPPING PINUS LONGIFOLIA FOR RESIN. 

As there is some likelihood of a considerable demand arising 
almost immediately for Pinus longifolla resin, the subject of tap. 
ping that tree ought to possess no slight interest for the Himala- 
yan forester. 

The extensive forests of this pine which stretch along the 
lower slopes of the outer North-West and Punjab Himalayas 
have hitherto remained valueless except at a few points, such as 
Naini Tal, Kanikhet, &c., where the wants of a large local popu- 
lation and the absence or insufficiency of other woods have raised 
this pine to the position of the duet or sole timber and fuel tree. 
Not that there is no market for its timber in the numerous 
wealthy towns situated within a hundred miles of the hills, hut 
present prices are as yet too low, and transport too difficult and 
costly to make export from those hills pay. Hence every cir- 
cumstance likely to increase the value of the pine ought to be 
very welcome. Should the tapping of the tree for resin piove 
remunerative, the result may be that wc shall be able to work 
several hundred square miles of welhstocked, hitherto unproductive 
forests, for the conservation of which other forests have at present 
to pay, and which hence make our financial position appear year 
after year much worse than it really is, and act as a drag on the 
progress of the Department. 

There is on the surface no reason why the Pinus longifolia 
should not be as important a source of wealth to Northern India 
as the cluster pine is already to the West of France, even with its 
present very imperfect means of communication. As in both trees 
the largest quantity of resin is contained in the sapwood, it is 
probable that the method employed in tapping the one will suit 
with little or no modification the other. Readers of the “ Indian 
Forester will hence perhaps find the following extract from the 
Translation of Bagnekis’ Mementsof Sylc'iculitue interesting. It 
describes the method employed in tapping the cluster pine, and 
gives some information regarding the amount of yield and price 
of tlie resin and its manufacture into the various products used 
in the arts. The excellent illustrations which accompany are 
from the pen of Mr. A, F. Broun, who has kindly drawn them 
at my request for the Indian Forester.'^ 

There are two methods of resin-tapping, which in French are 
termed respectively gtmmoge a mori and gemniage a vie. The first ex- 
hausts and kills the tree (whence the name;, and is adopted only when 
the tree is to be felled soon after; the second, as may be guessed, has 
for its object to obtain the resin without causing the death of the 
tree. In either case, the first thing to be done is to take off gradu- 
ally a rectangular strip of bark, beginning at the foot of the tree and 
going up about 4 inches ; a little wood must also he removed with 
the bark. The wound thus made is technically called a quarre or 
bl$ze. The instrument used is a light axo with a curved head and a 
handle bent at an angle in the direction of the concave face of the 
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head (see Fig. 1). Once or twice a week the wound is re-opened, 
and it is at the same time lengthened by taking off a fresh strip of 
bark and wood above it about two-fifths of an inch long. In this 
manner the wound attains a certain length, which in the forests under 
the control of the. Forest Department ought never to exceed 11 
feet. Moreover, in the printed stipulations which contractors bind 
themselves to observe when they purchase the right of resin- tapping, 
there is a clause which fixes a maximum of 5 inches for the breadth 
of the quarre, and a maximum of two-fifths of an inch for its depth. 

** Only one quarre at a time ought to be worked in those trees which 
are not to be felled in the next thinning operations. To prolong 
their existence, it would even be desirable to make the quarre only 
3 inches wide. The same quarre is worked for 5 years by the process 
explained above of freshening and lengthening the wound. During 
the first year it is lengthened by 22 inches ; during each of the three 
succeeding years by 26 inches ; and during the fifth year by 28 inches. 
At the end of this term a new quarre is opened, which is worked in the 
same manner. This process is repeated until within a few years of the 
felling of the trees so tapped, when the process called gemniage a mort 
is employed. 

“ No tree is tapped in the manner we have just described before it 
has attained a circumference of 3 feet. M. Lamarque is of opinion 
that it would be better at the beginning to work a quarre for only four 
years, and then give the tree rest for one year. The quarres when 
left alone, soon heal up by the formation of new rings of wood and 
bark, and some time after a new quarre may be opened in the swell- 
ing formed by the bark immediately over the old quarre. 

The swelling is a sure indication of the existence of an old quarre 
beneath, and some old trees may be seen here and there bearing traces 
of several of them. It frequently happens that from want of sufficient 
adherence, the bark separates on each side of the old wounds, the 
separation being wider at the middle, where also the consequent swell- 
ing out of the bark is naturally greater. This phenomenon gives 
the lower part of the stem the shape of a spindle, and the trunk looks 
as if it was being crushed under the weight of the portion of the tree 
above. 

** In private forests the quarres are often allowed to reach a height 
of 13 to 16 feet, and two or three are worked at a time on thick trees. 
This is a bad practice. If for the time being a tree is made to yield 
a large quantity of resin, its longevity is materially shortened. 

As we have already indicated, gemmage d mort is practised only in 
the case of trees near their maturity, or of those which are to be fel- 
led in the very next thifiniug operations. It is began as soon as the 
trees are big enough to contain a quarre^ in other words as soon as 
they have attained a girth of 20 to 24 inches. This generally happens 
At the age of 20 years. The quarres are opened in precisely the same 
manner as in the first process ; only they are worked up faster, and 
several at a time are opened in each tree. Usually a tree treated 
thus dies in three ox four years. 

“ When a new guterre is cut or an old one re-opened, the resin 
uozes out in bead-like drops. A portion of it flows down the wound ; 
the rest, owing to Yolatilisation, solidifies and forms a crust over the 
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exposed wood. This solid snbstance is known under the name of 
galipot. Formerly the resin was allowed to run down to the foot ol 
the tree, where it was received in a little trough hollowed out in one 
of the roots or in the sand. Much of the resin was thus lost by 
absorption in the sand, especially in the first year. Little earthen*- 
ware pots are now used, which are hung along the stem of the tree, 
and are raised as the quarre is worked up higher (see Fig, 2). To 
get the resin to flow into the pots, a small curved plate of zinc (see 
Fig. 2d) is lightly driven in an oblique direction into the wood im- 
mediately over each pot.* The pot is kept in its place by means of a 
nail fixed under, and on which it rests lightly. To render the waste 
still smaller, the pot is covered with a thin board, which prevents the 
loss of the volatile portion of the resin {Fig. 2c ). The resin-tapper 
examines the pots when he goes round to re-open the wounds, and 
empties any he finds full. The galipot is scraped off once or twice a 
year. 

The nse of these pots and plates of zinc constitutes the method 
of Mr. Hughes. It requires a heavy outlay at first, but it possesses 
the advantage of yielding a larger quantity of resin, and that in a 
purer state. According to Mr. iSamanos the results of this method as 
compared with former results are as four to three. It is much em- 
ployed in the Dunes at Cape Breton, Mimizan, Biscarosse and la 
Teste. But in the district round Dax its use is not so general, while 
at Mont de Marsan it is still rare. This is a source of much loss. 
To diminish the waste of resin by absorption in the soil, the tapper 
makes the same trough serve for several successive qvarres. They 
are consequently obliged to cut little canals all round the foot of the 
tree leading one and all into the same trough. These canals are 
necessarily cut right into the wood, and thus soon kill the tree. 

“ Resin-tapping is carried on only in the interval between the 1st 
March and the 15th October ; but the gradual thinning off of the 
bark is begun as early as the 10th February. 

** Besin is most abundant in trees which measure at least 16 
inches in diameter. A pine of this size yields annually three litres 
by the process of gemmage h vie. Taking into consideration the con- 
tinual diminution in number of the trees, wo may reckon that an 
acre yields aumlally about 30 gallons, whatever bo the age of the 
forest. It is not so easy to calculate the yield by the process of 
gemmage a moit. Still it is generally admitted that from 80 to a 100 
pines 8 inches in diameter will also yield annually tlie same quantity, 
and that for three years. On the estate of M. Marcel lus, near Bisca- 
rosse, I saw a pine 13 feet in girth and 36 feet high up to the first 
branch, which had ten quarrea worked on it simnltaneously, and which 
still yields seven or eight litres of resin annually. 

“ The price of the raw resin is necessarily very variable. Some- 
times it is as low as 40 francs a barrtque (340 litres). During th© 
American war it rose to 290 francs. At Mont de Marsan, where it is 
converted into the different manufactured resin products of commerce, 
the actual price of a bai'rujue 'iH 120 francs. 

* A much simpler and mfiro effective plan is now followed. A flat pUts 
zinc {Ftg 2d) with one corner slightly curved upwards is driven in obliquely 
across the guarre, the curved corner being iinmediateljr over the pot which is 
bang OR one side of the guarre {Fig. 2b and c). 
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« The resin-tapper is paid bo much per barrique, usually from 30 to 
35 francs ; which gives an average of four or five francs a day, 

** I visited at Mont de Marsan several distilleries. In one of them 
they distil the resin for spirits of turpentine. The raw resin always 
contains, according to the care with which it has been collected, a 
greater or less quantity of impurities, such as lumps of earth, chips 
of wood and bark, leaves, &c. To remove these the resin is put into 
boilers in which it is subjected to a temperature just high enough to 
liquefy it without causing it to volatilise. In this liquid state it is 
passed through sieves of rye-straw into troughs. The clear liquid is 
known under the name of tcrebenthine. 

“ From the troughs the ter^enthine is conducted through a pipe sup- 
plied with a stop-cock into a still. During the distillation, a thin 
continuous stream of water is introduced into the retort by means 
of a funnel. The water, in the state of steam, carries over with it the 
spirits of turpentine, and after condensation in the worm they are both 
received into a vat. 

They are then separated by the process of decantation. Colophony 
and black and white rosin are made from what remains in the retort. 
A conduit-pipe leads this residue into a trough, whence it is passed 
through a very fine brass sieve into a wooden chest; what is collected 
ill the chest is colophony, what is left behind in the sieve is black 
rosin. It is made into cakes of from 100 to 200 lbs., by pouring it 
while liquid into troughs hollowed out in fine sand. White rosin is 
prepared in the same way, except that the hot residue in the sieve is 
agitated briskly in one-tenth its volume of water before it is poured 
out into the sand moulds. 

All these products have their special industrial uses. Spirits of 
turpentine are employed in medicine, in the preparation of varnishes 
and paints, for lighting, for cleaning furniture, &c. The solid pro- 
ducts enter into the manufacture of paper, soap, stearine candles, 
Torches, sealing-wax, &c., and are also used for the caulking of 
vessels. 

“ The residue from the first filtration of the crude resin is burnt in 
special stoves, and yields tar and pitch. 

“ One harrique of crude resin gives 100 kilos, of spirits of turpentine, 
which, taking actual prices, would be worth about 125 francs ; the 
other products cover all expenses and yield besides a trifling profit. 
Black rosin soils at the rate of 18 francs per hundred kilogrammes; 
the price of the same weight of white rosin is 20 francs. 

“ In another establishment in the same town, the black rosin is 
heated to a high temperature, by which a double decomposition takes 
place. The result is, according to the manipulations employed, the 
separation of certain volatile oils used in varnishes, or of certain fixed 
oils which are used for lighting, for impregnating wood, in making 
^heel-grease, in the manufacture of printing-ink, &c.'’ 

In the Himalayas the Pinus longifolia is already tapped on a 
small scale, the crude resin being sold in the bazars under the nanoe 
of biroza, ganda phiroza, dkup^ befja, liaa, khalja, A small 
quantity of turpentine is also distilled therefrom for sale in the 
Jieighbouring towns. This industry was carried on more exten- 
sively before the conservation of tne Government forests, since 
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which time the tapping of the pine therein has been strictly for- 
bidden. This is a measure much to be regretted. No doubt the 
extremely primitive and fatal method of tapping is responsible for 
the crippling ot that very useful industry^ but nothing was easier 
than for the Forest officers to teach the hill-men improved 
methods. 

The present system employed in the hills of Kuraaun and 
Garhwal is to cut a sort of niche in the stems of the trees from 
3 to 4 feet from the ground (see Ftg, 3). The bottom of the 
niche is hollowed out into a shallow trough to receive the resin 
as it oozes out. The trough is cleared out as often as it fills, some- 
times as soon as the second or third day, but usually between 
the fourth and tenth day, when the niche is first made, and 
at longer intervals afterwards. Generally the resin-tapper does, 
nothing more to the niche once it is made, but, as the resin vola- 
tilises and hardens over the wound into a crust which impedes 
the flow of fresh resin, he sometimes chips off the wood on the 
sides so as to get rid of this crust. The same niche is used for 
two and even three consecutive years when no forest fire occurs, 
which either burns down the tree or chars the resin-encrusted 
wood of the niche to a depth of an inch or more. 

Tapping begins in February and ends in May or June, i.e., 
during the period of comparative vegetative repose. As soon as 
the buds expand and the tufts of new leaves are developed, the 
outflow of resin either ceases or becomes too insignificant to be 
collected. The higher the temperature and drier the weather is, 
the more copious is the exudation of resin. 

As regards the yield per tree, the quantity is very variable 
according to the size and vigour of the tree, the state of thf 
season, the nature and condition of the soil, and the number of 
niches cut. As the hill-men never concern themselves about the 
life of the trees they tap, they work several niches simultaneous- 
ly, the result being either death by exhaustion or the breaking 
of the tree by the wind helped by forest fires — a veritable gem^ 
mage a mort* Mr. Kichard Thompson (Brandis^ Forest Flora,” 
page 507) says that “ the yield of an ordinary sized tree is 
1 0 to 20 lbs. of berja for the first, and about a third of the quantity 
the second year,” in other words, from 13 to 27 lbs. My own 
information collected in Garhwal and Kumaun gives the yield 
of a single nicbe^4 to 6 lbs. the first year, and rather less than 
a half of that the second year, or from about 6 to lbs. in all. 
As a small tree would contain two and a large one three niches, 
these figures agree pretty nearly with Mr. Thompson's. The 

• The vitality of Pinut longi folia is, however, so extraordinary, that in foreite 
from which the resin-tapper has now been exdnded daring the last 10 yjm •nd 
more, thousands of trees may be seen containing old charred niches. The bark 
may be etripped off over a breadth of 4 or 6 feet all round the trnnk> without 
BieeiMrily killing the tree. 
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largest outflow takes place when the niches are justjcut, as much 
as 1 Ih. being sometimes obtained from a single niche from an 
average sized tree. 

If we adopt the system of the French Landes, with the slight 
modifications, if any, it will require, we shall probably obtain by 
the method of gemmage a vie about the same quantity annually 
that is now taken out of a single niche during the first year. In 
other words, there is every reason to expect that the yield per 
tree in our Pinus longifolia forests will be little, if at all, inferior 
to the yield per tree in the cluster pine forests of the Landes. 
And we have in our favour cheap labour: the Landes resin- 
tapper earns from Rs. 1-14 to Rs. 2-6 per day, his Indian pahari 
brother will think himself lucky if he is paid 8 annas a day. 

Last year at Naini Tal Mr. Braid wood very kindly supplied 
me with some crude Pinus longifolia resin, from which I distilled 
essential oil of tnrpentine, the residue being a pale straw-colour- 
ed colophony. The resin was full of impurities (about 5 per 
cent.) From 3^ gallons I obtained 8 quarts of oil, and about 
20 lbs. of colophony. I lost a good deal of the resin in clearing 
it through a sieve, and' the worm of my still leaked very consi- 
derably. We shall probably not be far wrong if we assume that 
the yield of oil under favorable circumstances would be about 30 
per cent, of the crude resin, or about the same as in the case of 
the cluster pine. 

Some of the essential oil I distilled was submitted by Mr. 
Greig, the Conservator, to Mr. Morrison, Pharmaceutical Chem- 
ist at Naini Tal, for professional opinion. I have not seen Mr. 
Morrison's written report, but he told me in conversation that 
he had subjected the oil to the prescribed tests and had found it, 
as regards medicinal purposes, equal to the best imported oil, 
except that its odour was much less pungent. For industrial 
purposes it will probably be found to be quite as good. 

A proposal has recently been made to use the crude resin for 
the manufacture of lighting gas, and if the necessary quantity is 
forthcoming a trial is to be at once made. Whatever this idea 
may ultimately come to, some experiments ought certainly to be 
undertaken in tapping the pine, and manufacturing from the 
crude resin the various commercial products it can yield. What 
locality could be more favorable for the purpose than the hilL 
forests of the School Circle of the N,-W. Provinces? Success, 
which is assured it the experiments are properly carried out, will 
result in every Pinus longifolia tree, which is now practically 
valueless, yielding 8 annas yearly, and every moderately well 
stocked acre Rs. 15 per annum ! 


E. E. Fxenandez. 
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THE BOUGAINVILLEA. 

This magnificient climber is now common in many parts of India, 
and as it can be obtained without any diflficulty from any public 
gardens, no garden, however small, should be considered com- 
plete without it. In some of our large public gardens it has 
been so extensively planted that it completely overshadows every, 
thing else, and after a casual visit, one is apt to leave with the 
impression that it contained little besides the Bougainvillea, 
I strongly advise owners of small gardens to guard against this 
mistake. A few plants judiciously disposed, will produce a much 
better effect than when large numbers are employed. 

There arc several species and varieties, all natives of tropical 
South America, The most of them have been introduced into 
this countr3% but only two of them are as yet common. Bou^ 
gainvlllea glabra^ a species with stiff straight spines, and bright 
shining leaves is the one most frequently met with, and as it is 
the only one that flowers all the year round, it may be consi- 
dered to be the best. As is well known, the flowers of the Bou~ 
gainvlllea are small and inconspicuous, and their whole beauty 
lies in the coloured leafy bracts surrounding the flowers. Those 
of B, glabra are of a bright mauve, faintly tinted with pink, and 
are produced all the year round, but in greatest profusion during 
the cold season. An inferior and almost spineless variety of B, 
glahray with pale pink bracts is sometimes met with. It is a 
handsome object when covered with its delicate looking bracts, 
but as it only produces them during the months of February 
and March, it is greatly inferior to the more common variety 
which flowers all the year round. Bougainvillea spectabilis is 
the other species frequently met with, and is easily distinguished 
from B, glabra by its formidable booked spines and rough hairy 
shoots and leaves. Its bracts are somewhat larger than those 
of B, glabra, and are of a purplish mauve. They are only 
produced during the months of February and March, and al- 
though of a more pleasing colour than those of B, glabra, it is 
not to be compared with the latter for general usefulness. Bou^ 
gainvlllea sjseciosa is one of -the uncommon species we possess. 
Its bracts are of even a deeper mauve than those of B, spectabilis, 
and when more abundant and better known, it will no doubt 
prove a favourite variety. It flowers during the greater part 
of the cold season, and may be placed next to B. glabra for gener- 
al excellence. A species named B, lateritia has been lately 
introduced. Its leaves are slightly hairy, and the bracts of a 
bright brick red. It is a very distinct species and, as it flowers 
profusely from September until the following April, it is well 
worthy of a place in every garden. 

Bougainvilleas fortunately flourish in this country with 
little care and attention. They will grow in almost any soil, 
but attain greatest perfection in a light, rich, and open loam. 
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They appear to greatest advantage when planted beside a large 
open branched tree, and allowed to ramble over it at will. When 
this situation can be given, it should always be used in prefer- 
ence to any other. It also looks very well trained up against a 
wall, or when grown on a bushy shrub in the centre of a grass 
plot or lawn. When planted beside a tree the pruning knife is 
seldom or ever required, but when planted in either of the two 
last named situations, it may be used with advantage. Cir*^ 
cumstaiices often require them to be kept within due bounds, and^ 
as the use of the pruning knife does not in the least interfere 
with their flowering propensities, no one need feel any scruple in 
removing superfluous wood. The Bougainvilleas are propagated 
by layers made in the rains or by cuttings made from ripened 
wood in the cold season. Both methods answer very well for 
B, glabra^ but for all the other species I have mentioned, layer- 
ing is the only certain method of obtaining a stock of young 
plants. I have raised all the other species by cuttings, but 
never was able to get above fifteen per cent, of them to strike 
root. As far as I am aware the Bouganvillea never ripens seed in 
this country. All the flowers I ever examined seemed to be 
perfect, and I cannot give any satisfactory reason for its non- 
production. 

W. G. 


REDUCING FACTORS AND CANOPIED FOREST. 

[Wr are glad to publish the following very interesting extract from a 
letter received from our observant correspondent Kad Handi : but 
(need we say it ?) we havo no sympathy for the uncouth terms 
^ Aclon* and ^ Mo7ilon' suggested by him.] 

Among your definitions you have not included any of the 
various terms in use expressive of the yearly growth of trees, 
individually and in masses. The expressions ‘ increment ' and 
‘ annual yield ^ are current. Of these ' yield ^ is vague and at 
best one word in a paraphrase ; while ' increment ^ is a longish 
word and, as far as it goes, is precise; but, simply to be under- 
stood, we must say ' increment per acre per annum,^ and ' aver- 
age increment per tree per annum.^ I have shortened this 
into 'acre-increment^ and 'individual-increment^ in the tables 
of growth of Eucalypti and Casuarinas, on which I have been 
engaged during the latter portion of Dr. Brandis^ visit to South 
India. 

I must admit that till quite recently I was not alive to the 
importance of the figure expressing the average individual 
growth. An examination of the figures of growth obtained 
from the Blue Gum plantation on the Nilgiris showed that there 
was a considerable loss of growth from overcrowding. While 
the acre-increment varied little within such wide limits as 100 
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trees per acre and 1,000 trees per acre, the individual-increment 
varied from only half cubic foot in the crowded plantation, 
to li cubic foot in plantations which were more open. The 
acre-increnoient was better in the more open plantation, varying 
from 11 tons to 13^ tons (dry wood with bark), but it was the 
individual-increment which demonstrated the startling loss of 
growth in the over-crowded plantations. In an old plantation 
of 20 years, the individual-increment rose to 4 cubic feet. It is 
higher than this for the trees grown at the margin of a close 
plantation, and higher still for trees grown isolated. Colonel 
Beddome, in one of his reports, cites an apparently thoroughly 
authentic case of an “individual-increment ” of 12 cubic feet in 
an isolated Eucalyptus globulus. Again, some sparse Casuarina 
planting in Mysore (put down by Major van Someren in 1870 
and 1871) yielded the satisfactory acre-increment of 5 tons, but 
the individual-increment was better than I should have thought 
possible. 

Growth in these instances, and in some others which have 
been discussed already in the page of the “ Forester,^’ appear to 
depend to a great extent on the subsoil moisture available 
daring the hot weather : the more spare the planting, the more 
moisture is there available. This is, of course, speculation, bat 
other facts point in the same direction. What is certain is that 
close-planting as we understand it in Europe* does not give the 
best figures of growth either in the case of the Nilgiri hucalypti 
or the Mysore Casuarina. I expect that close-planting will 
appear to better advantage in the Madras Coast Casuarinas, 
though the appearance of the very close-planting which has been 
adopted there is disappointing. Everything in the manage- 
ment of the plantation depends on these two figures which I have 
called the individuate increment and the acre-increment^ and which, 
if the suggestion is worth anything, 1 would propose to call 
the " Monlon and the “ Aclon/' 

VALUE OF INDIAN BOXWOOD IN THE LONDON 
MARKET. 

Early last year two parcels of boxwood were sent from India 
to London for sale — one from the Jaunsar Division of the 
School Circle, and the other from the Ganges Division of the 
Central Circle, N.-W. Provinces. The latter consignment was 
cleaner and better than that from Jaunsar, and of more uniform 
diameter and length, and "when sold, it fetched £5 or £6 a ton 

* Kad Handi’s renark applies only to France. In Germany the distance to 
have between plant and plant in the case of all the most important species, so as 
to aecnre the maximum production, has been established by carefnl experiments 
cairied on tbrongb a long series of years. 
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more than the Jaunsir wood ; but it was declared to be almost 
worthless for engraving, being too soft and short grained, and 
it was probably sold to the shuttle makers, who require a cer- 
tain length, and it so happened that the Ganges pieces were 3 
feet 3 inches long each, which just suited them. The Jaunsar 
logs were of all sizes from 2 feet to 5 feet long, and up to 4^ feet 
girth. 

The previous consignment from Jaunsar, which fetched £30 
per ton, was bought on speculation for the engravers, and it cut 
up badly and landed them in some loss, so they naturally fought 
shy of the next lot. 

But the price varies with the supply in the market, and Him- 
alayan boxwood, if .of uniform length and size, would gener- 
ally command a remunerative price. Messrs. Churchfll and 
Sim have entered into a contract with the officer of the Ganges 
Division to supply 25 tons at £25 per ton, if the quality comes 
up to his last consignment ; so it would appear that the engrav- 
ers are glad to procure Himalayan boxwood, when there is no 
better to be had. At that rate it should be slightly remuner- 
ative, but the expenses of bringing it out of the hills to the edge 
of the plains are very great, as it all has to be carried on coolies’ 
backs. 

The Persian and Turk(\y boxwood is of slower growth, and 
harder than ours, and a piece sent tv) the Forest School Museum 
weighs nearly G8 Ib.^. per cubic foot, as compared with 66 lbs. 
for Jumna boxwood, and 56 lbs. for the Jaunsar consignment 
mentioned above. If the w^ooJ from the upper portions of the 
Jumna and Bhagirathi should prove to be uniformly as high as 
66 lbs. per cubic foot, then there is no reason why it should not 
sell as well as Turkey and Persian wood, provided the pieces are 
straight, of uniform character throughout, and free from knots. 

For it appears that the supplies from abroad are falling off, 
and already engravers are beginning to foresee the necessity of 
inventing some substitute for boxwood in the shape of steel or 
other suitable material, not being wood. But, meanwhile, until 
that day arrives, our hill boxwood will probably be exported 
at a proht. 


A. S. 


WOOD FOR OPIUM BOXES. 

The following letter from Mr. Rivett Carnac, Opium Commis- 
sioner, Ghazipur, to the Director, Forest School, Dehra Dun, on 
the subject of opium boxes will be interesting to our readers, 
and we venture to publish it together with the mdmo. which was 
^rawn up in reply, in the hope that some of our readers may 
® able to throw light on the subject. 

d H 
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WOOD FOR OPItTH BOXES. 


“ Qhazipury 8th June^ 188S. 

We have row considerable tronble with opium packed in b41 wood. 
Much has gone bad, uc.^ the shells of the cakes in these chests haye 
rotted, or charred. 

It has been held by some this is the fault of the opium, by others, 
of the wood. 

“ Several who examined the wood declared it unseasoned^ the planks 
on being split showing damp and resinous streaks in the centre, 
(planks |-inch thick). 

“ On the other hand the suppliers contend this is an impossibility. 
The ^-inch planks had all, it is asserted, been sawn one year. One 
year IS ample, it is held, to season thoroughly any |>inch plank of sal 
wood. 

“ The other side retort, that no such theory can stand in the face of 
wood found on examination to be as described above — 12 months may 
or may not do — much will depend on the state of the tree when it was 
felled, the season of the year, the treatment of the sal log. 

Sal logs are valuable or not, it is said, according to the above con- 
ditions; a jog may be indifferent and badly seasoned from the outset, 
and a 12 months’ theory will not apply to such a log or its planks; 
much must depend on the treatment of the log after felling, and the 
period during which the log has undergone the seasoning process. 

** Will you very kindly give me any information on the above points 
your experience may suggest. Can you add any information regard- 
ing the merits or demerits of sal for packing perishable vegetable sub- 
stances like opium, and is there more than one standard of a seasoned 
sal plank ? The P. W. OfiScers have declared the wood to be mi- 
seasoned, but the suppliers say tho^ standard is too high I 

Memo, sent in reply. 

“ The following extract from Mr. Gamble’s Book of * Indian 
Timbers/ page 37, gives the best po^^sible account of sal wood : — 

“ ‘ It is from Mr, Clifford’s Memorandum on the Timber of Bengal. 

“ ‘ The inherent qualities of sal render it a very difficult wood to sea- 
son, it warps and splits in drying, end even when thoroughly seasoned, 
it absorbs moisture with avidity in wet weather, increasing ^th in 
bulk, and coirespondingly in weight.’ 

“ From this extract, which admirably represents the facts of the 
case, it is evident, that however use^l sAl timber may be for 
purposes of construction, it is not at all a suitable wood for 
boxes or furniture. The presence of resin in the wood is char- 
acteristic, and must also be prejudicial to the opium ; and it is also 
doubtful whether sal wood is ever properly seasoned except for 
rough work. 

“As long as only heart-wood is used, and sAl sap-wood is very 
liable to decay, and perfectly useless for purposes requiring dura- 
bility, it would matter little at what period of the year the trees 
were felled. There is a probability, nowever, that logs barked 
and left to lie in the forest till their sap-wood has decayed, 
timber less liable to warp than wood sawn from freshly out logs? 
and then seasoned in a timber yard. 
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There is no doubt that dead s&l wood found in the forests, 
provided it is not riddled with the holes of borers, and this will 
not be the case if the bark is stripped off immediately after the 
tree has been felled, is greatly prized by natives for making 
door and window* frames, &c. 

“ Tiin, sissii, huldii and several other woods will be found better 
adapted than sAl for opium boxes, but of these probably only sissii 
wood is procurable in large quantities. 

If the price be not prohibitive, it is very likely that teak wood, 
which is already largely used in Assam for tea boxes, may be 
found most suitable.” 

FOREST TREES SUITABLE FOR BANGALORE. 

TO THE EDITOR OF THE ^‘INDIAN FORESTER.” 

Sir, — Will you or any of your correspondents be so good as to 
inform me what forest trees would grow on dry stony soil and 
red loam, in open country in a climate such as Bangalore, 3,200 
feet above the level of the sea, with a percentage of 30 to 35 
inches of rain per annum : and is it advisable to top off the 
under branches of a sapling ? W ill this in any way improve 
the trunk or growth of the plant ? Will such trees as Terminal 
lia chehuhiy KottlercL tinctorial Sapindus emarginatusy &c., thrive 
in the above-mentioned soil ? 

Should a plant not grow to any size ( say 4 feet high) in 7 
years, is there any hopes of such a plant making any progress ? 
Will 3 "ou also be so good as to inform mo where I can obtain 
a quantity of sal seeds for planting, as Dr. Brandis mentions 
in the May Number of the “ Indian Forester ” that sAl takes 
to sand, stone and gravel. 

Denkanicotta, Salem, ) Topes. 

2nd Juhjy 1883. / 

Note by Editor. — We hope some of our readers in Southern 
India will furnish the required information. There is a diffi- 
culty in transporting sal seeds, which frequently germinate 
before they fall, but we have sent some to Mr. O’Neill, and 
hope that he will inform us whether or not they prove successful. 
A small basketful was sent in 1877 from the Bori forests in the 
Central Provinces, to Major van Someren, then Conservator of 
Forests in Mysore. As far as we recollect, the seeds had all lost 
their germinative power by the time they reached Bangalore. 



JJ. Reviews. 


Mr. BADEN-POWELL ON FOREST JURISPRUDENCE.* 

In the March No. of the “Indian Fore-^ter” we noticed a Land 
Revenue Manual written by Mr. Powell for the benefit of Forest 
officers. We have since received a Manual of Jurisprudence for 
Forest officers by the same author, which deals with all bran- 
ches of general law both (^ivil and Criminal bearing directly 
or indirectly upon the administration of forest property. The 
Manual of Jurisprudence therefore ha«j a wide scope, which to 
a careless or incompetent compiler would be a source of con- 
stant omissions and errors. No such accusation can be made, 
however, against Mr. Baden-Powell. His book is complete in 
every detail of the subjects with which it deals, and we arc assur- 
ed that the Manual of Jurisprudence will be of great general 
use not to Forest officers alone, but to all others who have to 
administer or to learn the laws of British India. 

Chapter I. treats of general notions regarding property and 
discusses the origin of property, the essential conditions of pos- 
session, and the consequences of possession. (Chapter II. is 
concerned with separate rights or servitudes, while in Chapter 
III. Mr. Baden-Powell explains how Government property 
was originated and acquired. The first two chapters contain 
much that is interesting, and are a model of Mr. Baden-Powell’s 
power of describing in simple and accurate language subjects 
generally held to be difficult and complex. 

Part II., however, form«* the practically useful portion of the 
Manual of Juri-^prudence, and to it we ill direct the attention of 
our readers. Mr. Badcn-I^owell gives a very clear exposition of 
forest law in India, comparing it with the forc^st laws in force 
in all the chief States of Eurojie. To the best of our know- 
ledge this is the first time in which any such comparative state- 
ment of forest laws has been attempted, and Mr. Baden-Powell 
is to be congratulated for the industry which he has displayed, 
and for the success which has been its result. Forest laws are spe- 
cial rules enacted for the protection of forests and of the produce 
which is obtained from them. They are rendered necessary for 

* A Manual of Jnrispradence for Forest Officer a. By D. H. Baden- 
Powell, 0. C. 8., Calcntta 1882. 
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various reasons. Forests are exceptionally situated as regards 
rights of user, or servitudes ; they are subject to injury from 
various sources ; they are particularly difficult to protect from 
fire and other destructive agencies ; individuals are apt to con- 
sider them as co'mmon property ; it is a great advantage to he 
able to deal summarily with many forest offences ; and finally the 
officers appointed by Government to the Forest Department 
require to be vested with special powers. Forest laws exist in 
Europe, in England, France, Austria, Saxonv, Bavaria, Italy and 
Switzerland^, and to a less formal extent in Prussia. Of Indian 
forest laws, the Forest Act (VII. of 1878) may bo taken as the 
^pe of the enactments issued for the various provinces. Mr. 
Daden-Powell compares with the Indian forest laws those in 
force in European countries, partly for purposes of instruc- 
tion, and partly to show that the essential principles of forest 
law are fundamentally indentical, notwithstanding local varia- 
tions of detail. Furtner it is found that the Indian law is want- 
ing in many points of importance. In such cases much help 
may be gained from a study of the more complete Forest Codes 
of European countries. Fore^'ts in India are in many ways 
constituted differently from forests in Europe. The State is 
the general owner of unoccupied or waste lands, but the rights 
of private persons, differ from place to place. It thus results 
that forests are of three kinds, those which belong absolutely 
to Government ; seccyiidh/^ those in which the land is the property 
of Government, but in which individuals have rights of user in 
various degrees ; thirdly ^ those in which Government has relin- 
quished the proprietary right but retains some other right, as of 
management or of levying fees. The proper constitution of a 
forest estate requires that the estate bo demarcated ; that the 
rights and interests of all persons as against Government be 
ascertained, settled, and equitably provided for ; that no new 
rights of an adverse quality bo permitted ; and that all existing 
rights be so regulated as to bo enjoyed \vithout injury, and with 
due regard for the maintenance and improvement of the forest. 
In India many forests have not been demarcated or settled ; and 
in order to prevent wanton destruction of valuable trees, &c., the 
Indian forest laws provide for the protection of such tracts of 
land. Mr. Badon-Powell especially einpliasises these provisions of 
the law : — * 

People are apt to imagine that if only forests are left very much 
“ alone and everyone is left to do as he pleases (short pf gross acts 
** of waste and actual clearance of the ground), the forest w\ll conr 
‘ iinue to produce all that is wanted. It is all very well (they 
* think) to allow a limited area of valuable forest to be ‘ reserved ’ 
I for Government, but the bulk of the forest must be left unre- 
I Btricted to supply the wants of the people. It cannot be too clearly 
'stated that such a view is, without the smallest qualification, 
erroneous. The provisions regarding protected forests ors in no 
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way aufficient to secure a permanent, still less an improving forest 

production, nor are they designed to effect such an object. They 
“ only serve to prevent rapid deterioration of the growth in places 

where the conditions are yet undeveloped, and permanent forests 
** cannot yet be decided on page 99. 

The next point to be considered is the limitations to which the 
rights of user over Government forests are subject. The essen- 
tial principle is that the rights, not being rights of ownership, 
must be exercised within due limits and may be regulated accord- 
ingly. No right of user can authorise destruction of or injury 
to the property over which it is exercised ; and this provision is 
particularly necessary in the case of Government property which 
exists for the public benefit, brings revenue into the Treasury, 
and is profitable to trade and commerce. Forest rights must 
suffer such limitation as may be necessary to secure the mainte- 
nance of the forest in a satisfactory state, and to allow of a 
proper standard of management. Mr. Baden-Powell considers 
at great length the various kinds of forest rights, and the extent 
ta which each should be limited. Wo cjinnot hero follow him 
into details, and must refer the reader to the original work to 
obtain any further information which he may require. 

When a permanent forest e^^tate (a reserved forest) is to be 
constituted, various preliminary steps are necessary. The inten- 
tion of Government must be officially notified, fresh clearances 
must be forbidden, and the persons residing in the neighbourhood 
must be invited to bring forward all claims or objections which they 
may have to make. Then a Settlement of liights is drawn up, 
and forms a permanent record of all rights of whatever kind 
affecting the forest in question. Mr. Baden-Powell states with 
great precision the whole procedure involved, and the exact 
nature of each right which can be claimed. In our opinion thw 
forms the most valuable part of the work. Most persons, if 
they have any ideas at all on the subject, have ideas which are 
vague and fragmentary. There can be no further excuse for 
such a state of mind, for even a cursory glance at Mr. Baden- 
Powell’s pages is of value, while diligent perusal will make the 
student acquainted with ail that can be said on the matter. 

We have not space to reproduce any further portions of the 
Manual of Jurisprudence. It must^suffice to state that the out- 
lines given above cover only the first half of Mr. Baden-Poweirs 
book. The rest is occupied with subjects of great interest and 
importance, and the concluding portion contains very exhaus- 
tive analyses of all the princijial Acts (Penal Code, Criminal 
and Civil Procedure, Stamps, Begistration, &c.) with which the 
Forest officer is likely to be concerned. The Chapter on 
Criminal Procedure is especially to be commended, and we 
recommend it to the notice of Forest officers of all grades. In 
conclusion, we have to thank Mr. Baden-Powell for another 
work certain to be of great and permanent \ alue. 
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forest administration report of the NORTH- 
WESTERN PROVINCES AND OUDH, 1881-82. 

Our readers are, we imagine, more likely to expect a review 
of 1882-83 rather than of 1881-82, but the report which we 
are now considering has long awaited space in our columns 
for our usual few short remarks, and so we think it best not to 
leave these remarks unrecorded. The North-W ester n Provinces 
and Oudh Report is, in itself, now-a-days such a large volume, 
that any notice of it which can be made to touch upon the 
points most likely to be of interest to our readers is in itself a 
work of considerable labour. The Government review alone is 
a full account, 19 pages long, while the difference between the 
three Conservator’s Reports is very striking. That of the 
Central Circle is remarkable for brevity, but still affords a large 
amount of information ; that of the Oudh Circle is very long 
and diffuse, and much space is taken up by investigations which, 
in our opinion, would better have found a place in our pages, or 
in a separate official memorandum ; while the School Circle 
observes a judicious mean between the two. After reading 
through the reports, wo cannot help thinking that they are 
getting, as in some other provinces, too detailed, and begin- 
ning to overstep the limits to which such yearly reports are 
usually supposed to be confined. 

Long discussions on the rate of growth of sdl, bristling with 
formidable looking fractions, decimals and algebraic symbols, 
speculations on the cause of the stunted forms of some of our 
forest trees observable in the hot weather ; remarks, not in the 
very best taste possible, on the question of ‘ trained ’ versus ‘ un- 
trained ’ officers, a subject which we hoped was beginning to be 
lost sight of by the closer rivetting of the bonds of good fellow- 
ship between the two classes, and by a reorganized staff* afford- 
ing good prospects for both ; and urgent representations of the 
hardships incurred by favourite forest officers who have not 
been promoted as often as they would like : all these are mat- 
ters not for an Annual Administration Report, which is of little 
value if not clear, concise and to the point, but for special 
articles in our pages, or special reports to Upvemment. Both in 
the Geological Survey and the Meteorological Department, the 
Annual Report is a snort, clear account of the progress made 
during the year, while separate Memoirs are published giving 
the results of professional experience, and the papers which 
record new discoveries and new suggestions. In the Forest 
Department the ‘memoirs’ are, we think, we may say it, in our 
pages, and we would invite Captain Wood to help us to make the 
contents of our monthly publications more original, while giving 
greater publicity to ms valuable researches on rate of growth, 
And the kindred interesting subjects of the reproduction of s41 
and sissd. 
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One of the most interesting points in Mr. Qreig’s report, is 
that regarding the result of s^es of timber through isontraotors 
versus ‘departmental agency.* We quote as foBows from Mr, 
Qreig*s report : — 

** Taking everything into consideration, the system of allowiiig 
the trees to be converted and exported by merchants is, I considel 
better suited for the Gathw&l division than conducting timber oper||« 
tions by departmental agency. The outturn per tree, during botife 
years of the experiments has been excellent, showing clearly that th4 
wood has not been wasted, and a clear profit of an average all round 
rate of 10 J annas per cubic foot (it was about 9J annas in 1880-81) 
is a good price for only the second year*s trial of the new system. The 
rates are not quite as high as they might be, they will be raised a 
little every year until we arrive at the proper market value of the 
timber, but this must be done very gradu^ly so as not to frighten the 
merchants. 

And we are glad to think that, as we have often urged in 
these pagp^, the gradual discontinuance of that departmental 
working which, though often doubtless necessary in the begin* 
Bing of work, is usually detrimental to proper supervision of 
cultural and professional operations generally, meets with the 
approbation of the Government of India. 

‘The <vhinal bridge in the Kuinaun Division seems to have 
been a good piece of work, and the cost, Rs. 1,469, does not 
seem an exorbitant sum for such an undertaking. Mr. Greig 
thus describes the bridge : — 

“ The bridge is 92 feet above the bed of the ravine, 80 fee^ 
span, 13 feet breadth of roadway clear of hand-tails, and it haa a 
camW of 9 inches at the centre. The bridge is formed of 10 beams 
50' X 10^ X 12” placed on edge with plain scarf joints 4 feet 
long in the centre. Over these are scantlings 16' x 6^ X 5^ 
notched over the beams at right angles, and over these are planks 
3 inches thick. The planking is thickly coal-tarred and sanded. 
The bridge is supported by 10 stmts 80' X 10" X 10" mortised 
into wooden foot-plates, resting on pneka masonry ledges, with five 
straining beams 26^" x 10" X 10", butt-jointed to the struts and 
secured by iron angle straps, bolts and spikes. The struts are hori- 
zontal and cross-braced by scantlings 5" x 8" and 6" X 5". The 
whole of the timber is^of sound sdl, well painted with coal tar.” 

As suggested by the Government of the North-Western 
Provinces in their review of the reports of a previous year, an 
account of the influence of forest reservation and protection on 
the number of wild animals is given by Mr. Greig as follows 

“ Forest conservancy has no doubt caused deer to increase in some 
parts, but in these places there are no village crops for them to damage, 
they live peaceably in the forests and are quite contended with the 
good forage they get there. Tigers and leopards ‘have probably in- 
creased in these parts also, bnt as they naturally prefer a fat deer to 
a thin cow, they rarely kill cattle, unless some nnfortnnate beast 
walks into Iheir jaws. I hare known instances of these well-fed forest 
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ti^ru killing k buffalo or cow, and not eating a bit of it. Tho Com- 
missioner of Kumaun reported one instance of cattle being killed bj 
tigers on the 'eistem edge of the Garibulchand forest in Western 
Kumaun. A rifle was purchased, and a native shikari employed, but 
by this time the g^rass outside the forest liad been burnt, and the 
tigers had retired elsewhere. A tigress was killed by a shooting party 
at this place at the latter end of December. 

During my tour in Eastern Kumaun in March the scarcity of tigers 
wss a noticeable fact; there were hardly any tracks to be "seen, and 
most of the herdsmen whom I asked said that they had never been 
tioubled with tigers. Only in one place (between Haldwnni and Chor- 
giilia) did I hear of cattle having been killed. Tigers nhich take to 
hunting caitlo can be very easily destioyed Irom muchans erected near 
the caicnse; they are generally very hubi and haidly ever fad to 
return to tbe kill the second night, and this is the kind of shooting 
which natives excel in. 

It is not generally known that tigers and leopards may be shot at 
night by lantern light. A lantein fiirn!*‘hed with a reflector, ahould 
be liiing on the left side of the person silting in the rnachan, so that 
the kill can he plainly seen, and also the sights of the rifle when 
raised to the shonlder. So far hs my experience goes, it does not matter 
whether tlie night is moon-light or daik. Neillier tigers nor leopaids 
seem to notice the lantern at nil : they come up to tlie kill just as 
boldly as if there was nothing unnatural. 1 mention this to show 
that tliere need be nd apprehension of forest conservancy producing 
too large an increase of tigers, for there is no difficulty in destroying 
those \^hich take to cattle. Wild ele(dinnts hnve incieased veiy nnuh 
of late, and they do an enormous amount of damage to the forests 
by eating and destroying immense qnuntities of bamboos, and knock- 
ing down numbers of young sal, kliair, and other trees. Be^ides this, 
tliere are always several well known ** rogues ” about, which run at 
cveiy person they see and interfere with our work a great deal. Some 
200 of these brutes, in our small area of forests do an incalculable 
amount of damage ; and unless Government wishes to catch them 
itself or make money out of them in some other way, I most strongly 
recommend that we be allowed to have them slmt and harassed with 
the object of forcing them to leave onr forests altogether and retire 
across the Sirda into Nepal. Small ami indifferently organized 
klieddahs like those which used to come from Patidla, liampur, Ka- 
sbipiir, &c., are of no use at all; they only cat^h the smallest calves, 
being afraid to tackle even half-grown animals^ A kheddah to he of 
any use in onr forests, should consist of from 60 to 100 elephants 
with five or six good fighting khunkts, well appointed with all the 
necessary ro{ es and nooses, a sufficient staff of trmkers, gun-men 
and Rowar.H ; and the nio«t important point of all, a first class man at 
Ihe head of it. The kheddah of the late MAhdrAja of Balrampur was 

, — Why not lease the forests annunlly for elephant noosing as is dona 

tnroujFhout Assam, where rules are drawn up to prexent damngc to closed-forests, 
snu the mila aJuknr. as it is called, goes on from 'September to the end of Jano- 

''hen there is little or no damage from fires. The number of elephants would 
thus soon become reduced, and those which escaped, frightened beyimd the S8rda. 

8 it too far for the Purnia men to come, or are not there any men who nndersUnd 

ahikar nearer than Debar ? 
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perfect in those respects, and conseqnentlj it captured between 50 and 
60 elephants in the two years (1873 and 18791 it came to onr forests/' 

Mr. Greig has somewhat deviated from the usual arrangement 
in the matter of his fire-protection report, which is made a spe- 
cial matter of four pages at the end, and shows a very creditahle 
result. We all know what a difficult matter fire-protection really 
is, and if 93*3 per cent, of the area specially attempted to be pro- 
tected is saved, the result cannot by any means be looked upon 
as a failure. 

We regret that we have no space to follow Captain Wood 
through the whole of his numerous remarks on the subject of 
the annual rings of sdl and its corre'^ponding annual growth, 
and so we shall content ourselves with the remark that in our 
opinion, so well known and careful an observer as Mr. Duthie 
deserved a little better treatment than he seems to have received 
at the hands of the Conservator, Oudh Circle. It is not every- 
body who has the time and inclination to carefully check the 
arithmetical calculations given in the Oudh Appendix D., but if 
some one who is well qualified were to take up the matter, it 
is quite possible that he will find Mr. Duthie not have been 
wrong in his results. 

Why it is that Captain Wood should think that preliminary 
working plans cannot be yet made for the Oudh forests, we 
cannot understand. In 1874 Dr. Schlich made such a plan for 
the Buxa forests, which certainly had not then been so many 

i ears under departmental management as those of Oudh have 
een, and that plan has worked quite successfully, and is now, 
wo suppose, on the eve of revision. Very elaborate arrange- 
ments are not wanted at all in a ^ preliminary * plan, and we are 
sure that if such can be applied to any forests in India, it cer- 
tainly ought to be applied in Oudh. 

The Conservator’s remarks, in paragraph 30, regarding the 
reproduction of sissii forests are very interesting, and agree with 
our own experience so far that we have never found sissii repro- 
duce itself properly on the old j^ound. Sissii forests must, 
we expect, be regenerated artificially or by taking new lands, 
and perhaps the best system to apply to them will be the selec- 
tion method, the felled trees to be replaced by planted ones, 
which should not be too small. 

The experiments in coppicing stunted s61 have interested us 
much, and so we reproduce paragraph 72 of Captain Wood’s 
report — 

Some experiments in coppicing have been made both in s41 pole 
forests, and in glades of Rtiinted b41 locally known aa ^ chindars/ 
In the 841 pole forests, which have in neaily every instance sprung 
from coppice shoots, four acres were taken in hand, and treated in 
the followinjf manner :<-.the four acres are contained in a square sur- 
rounded by a fence and ditch to keep out animals in strips 15 feet broad ; 
.all trees that would not improve naturally, were cut flush with the 
gioond; intarmediate atrlps of untouched forest were left 45 feet 
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bfOftd bGtw 06 ii tho strips cut ovsr, ss protoctlon from suiii frost 
and aerial dryness ; four of the seven cut over strips were hoed up to 
give air and moisture to the soil and roots, and to give any seed that 
fell, a chance of germinating. So far the experiment has been suc- 
cessful. It was Cut over in March, and new vigorous coppice shoots 
are many feet above ground. Ihey are in bunches at present, but it 
is hoped that the strongest shoot will eventually take the lead, and 
will deprive the smaller ones of nourishment, so that they will in 
time wither away, die, and disappear. In the ‘chdndar’ one aero 
only could be dealt with. Dr. Brandis in para. 106 (if his fuggestions 
regarding forest administration, N.-W. Provinces and Oudli, dated Ist 
November, 1881, has described the peculiarities of the * cliaiidars * of 
Pilibliit and Bhira. They exist here only in large patches, hut 
stunted sal is also found on and under mature sal forests as in Bah- 
raich. This stunted sdl seldom gets above 4 or 5 feet in height, 
when it is cut down by frost or fire. It may with protection only, 
get into larger stuff, but I doubt if without aitifieial treatment it will 
ever make fair forest, and even then, I do not think it can be made 
available as timber. But if we can get the trees to seed, nourish 
with their cast-off leaves and protect with their live ones the seedlings 
that spring up, and then remove the old stems as props or fire 
wood, a useful end will have been served. The stem of the stunted 
sal runs along the ground, apparently under it, but not really so, the 
earth is heaped up against it by wind and rain ; each year a crop of 
switches comes up to* be cut down by frost or fire, and the stem grows 
slowly at tlie surface of the ground, stddoin even getting thicker than 
a man's arm. The experiment has been to cut off this stem at the 
level of the ground above the tap root, so as to give the new shoot, 
which will rise from the cut, direct communication with the tap root, 
instead of having the sap circulating through the gnarled and decayed 
horizontal stem, which though only 2 or 3 feet long, may be 50 to 
100 years' old. I have known some of these * chandara ' now for 
16 years, and there is little, if any, apparent difference in their ap- 
pearance. The new shoots were appearing above ground in the end 
of April. The land was dug up to allow air and rain free access. 
6&l flowered and seeded freely: so it is hoped, the fire having taken 
place early in the year, that some reproduction from seed has taken 
place, though the hot winds were unfavorable to its genniuation.’* * 

We shall be interested to hear how the measures taken have 
succeeded. 

The work in the School Circle seems to have been really more 
solid than that in Oudh ; the information given in the report 
showing principally a steady progress without any very speci- 
ally noticeable features. Organization seems to have occupied 
the Conservator’s attention very considerably, and we commend 
bis remarks, on the necessity of care to obtain a good staff of 
Bangers and avoid untrained ones being too hastily appointed, 
to the notice of other Conservators. We think that it is better 
wait a little and secure good men than to appoint men not 


* Why not have made this more certain by acatterlng seeds all over the area f 
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properly qualified, who may eventually be a great inconvenience 
in blocking promotion, ana a great hindrance to proper profes- 
sional work. Major Bailey’s action in regard to ‘ model deeds* 
must be most useful and will obviate the loss of much money 
and of many a suit in Court. 

The financial results were as follows : — 



Receipts. 

Expenditure. 

Surplne 
or Deficit. 

Central Circle, 

... 5,04,037 

3,04,893 

+ 1,99.144 

Oudh „ 

... 3,11,145 

2,24,506 

+ 86,639 

School „ 

... 2,50,911 

3,86,813 

- 1,85,902 

Total, 

... 10,66,093 

9,16,212 

+ 1,49,881 


the deficit in School Circle being explained as due to the cost 
of 165,562 cubic feet of converted timber taken over but not 
sold during tlie year. The Government of India do not view 
the financial results as being unsatisfactory, and it must not be 
forgotten that the School Circle pays for the Forest School. 

In conclusion we quote the following remarks of the Govern- 
ment of India on the Forest School : — 

“ The most important event of the year was the completion of the 
arrongemenis for the Central Forest School at Didira Diin, where the 
first theoretical course of instruction was held in the summer of 1881. 
The classes were attended by 7 npjircntice'^, 5 piobaiioners, and 6 
ofiiceis of the superior staff not bebmging to the ISchool Ciicle. 
Since then a second c<>iii>e has been held in tbe summer of 1882, 
attended by 33 students. His Excellency the Govenior-Geneial in 
Council corisidtMB that ttie importance of tlic in*^titiitit)n cannot ensny 
be ovei rated, and be trusts that it will be tnude u^e of on a laige 
scale for the training of Forest Hangers, or execuiive ollicer*', who 
will uUiiiifitely form tbe mainstay of successful fon-st administration 
in India, the absence of a competent staff of such officers being novr 
much felt in most provinces. '* 

Showing the good results so far obtained from the institution, 
which we chiefly owe to the. energy and perseverance of our 
late Inspector-(3eneral Dr. Brandis. 

BAGNERIS’ “ ELEMENTS OF SYLVICULTURE.*’* 

The translation of Bagneri.'i’ ‘‘ Elements of Sylviculture” has been 
on our table for some time, and it is only after a full consider- 
ation of its excellence, that we would recommend it to our rea- 
ders as a guide to the knowledge of French forest management. 

The book has met with a very favorable reception in Great 


•Elements of «!yl\iculture, by the late G. Bagnerit, Inspector of Forests, 
professor at the Forest ‘^choijl of Nancy. Translated Iroin the French (2nd 
edition) by K. E. Fernandez and A. Smythies, Indian Forest Sexfica. London—* 
W. fiidtr and Son, 14, Bartholomew Close. 
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Britain, and is now used as a class-book in the Forestry course 
at the Agricultural College, Cirencester, and although British 
forest management is principally confined to coppices, artificial 
plantations and game preserves, yet we can have no doubt, espe- 
cially after reading M. Boppe^s very instructive report, that 
foresters at home might study French forestry with the very 
greatest advantage. 

In India we have not as yet advanced far in our knowledge 
of the proper management of our principal species, and it is 
possible that simpler methods than those in vogue on the Con- 
tinent of Europe may suffice for some time to come, but it is 
none the less true, that many of the rules prescribed by our 
author are of universal application, and that a study of what is 
done in the most civilized countries cannot but be an immense 
help to all who wish to arrive at a perfect system of Indian 
Sylviculture. One of the most striking differences between Euro- 
pean and Indian forests is, that in the former it is generally neces- 
sary to thin the forest when mature, before seedlings are pro- 
duced in any quantity, whilst in India, under present circum- 
stances, in forests which have not been degraded by fires and 
grazing, we find that the older trees usually stand over a mass 
of seedlings, and seed is produced in profusion and with great 
regularity, and when the parent trees are far less advanced in 
age than in Europe. Under these circumstances, it is probable 
that the selection method will be found preferable to the method 
of thinnings, which is practiced in most of the better State 
Forests in France, and the superiority of which in all but ex- 
ceptional cases is so strongly urged by our author. 

M. Bagneris was for years Professor of Sylviculture at the 
Nancy Forest School, and in the long summer excursions through 
the best French forests, had every opportunity of testing the 
practicability of the theories he taught so clearly. The climate 
of France, in general, is very favorable for the success of the 
method of natural regeneration which our translators have 
termed the method of thinnings ; seed years are pretty Irequent, 
long protracted drought is we believe unknown, and though 
frosts are severe in the northern and eastern departments, yet 
the beech is the only species which sutlers much from this cause, 
and its natural reproduction can easily be secured by the gradual 
removal of the shelter t»*ees in the fellings. In the north and 
centre of France, the oak produces timber of the best quality, and 
this is an indispensable unit in the prosperity of the country, for 
purposes of construction, manufactures and especially for cask 
staves for the vintage. 

We find, therefore, thatM. Bagneris has paid much atten- 
tion to the management of oak forest, with its auxiliary species 
beech and hornbeam. Silver fir and Scotch pine also get a fair 
share of his attention, and for the other principal French species, 
apruoe, larch, and mountain pine, he admite tnat the method of 
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thinnings is inapplicable, and the selection method should be 
maintained. He also allows that this is sometimes the case with 
Silver fir, and the following extract from Mr. Smythies’ notes on 
a visit to the fir forests of the Vosges and Jura, very clearly 
illustrates this ; — 

** The ivind is the most dangerous element the forest officer has to 
contend with, on this exposed plateau of the Juras. In the 8th work- 
ing circle, a large space, containing over 200 trees, was cleared by the 
wind in 1880, and the soil is now covered with turf and brambles. 
The crop was dense high forest about 170 years' old. There were 
very few seedlings underneath, and now the whole area will have to 
be planted up with some difficulty, as Silver fir does not come up 
well in the open.’* 

After dealing with the selection method, which is of imme- 
diate application in India, we find a number of pages devoted 
to simple coppice, and to coppice with standards, and an example 
given of a conversion from the latter to the high forest 
method. 

Amongst the examples of simple coppice, we find an account 
of Sartage, a combination of coppice with cultivation practised 
in the Ardennes, and which is really our familiar jhuming of 
the Garo Hills, or kumri and toungya cultivation of Central 
India and Burmah ; except that here the cultivators after tak- 
ing what they require for their own purposes generally burn 
the poles as well as the branches, and thus secure a larger 
supply of ashes for their fields than the peasants of the Ardennes, 
who look to the value of the forest produce as well. This, to- 
gether with the cereal crop, is said to be worth about 9^. Id. 
per acre, a result which would we think be despised by a Garo, 
who can obtain Es. 5 for a single load of cotton from his jhnme, 
and in the south of the district at any rate, can find a ready mar- 
ket for the bamboos and poles from the clearing in the crowded 
villages of Maimensingh. 

From the chapters on the coppice method^, much matter of 
immediate practical interest to the Indian Forester may be 
gleaned. S41 coppices belonging to private people already^ 
exist all along the foot of the Himalayas, and the adoption of 
a few simple rules would greatly benefit their proprietors, and 
Forest officers should be in a position to advise others as well as 
to manage the State forests. 

In Part V. of the Elements, we find rules for locating cuttings, 
which perhaps, it would have have been more logical to include 
in the first cnapter on general ideas, as the rules are of univer- 
sal application. The book concludes with a chapter on artifi- 
cial re-stocking, and a supplement on the fixing of the dunes, 
or sand wastes between the Adour and Gironde rivers, and on 
the tapping of the Cluster pine. From the former there is 
much to be learned, and the latter may ^ve os a clue to 
utilization of the large Pinw longifolia torests of the 
Himalayas. 
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We have only to add that the translation has been carefully 
and faithfully made, and the greatest pains have been taken to 
use an English phraseology, and only to adoj)t French words 
when no equivalent can be found in our language to express 
the corresponding idea. 

That this has been the practice in other professions, is evi- 
dent from many words used in engineering and the military 
art, and such words as exploit and exploitability, already in use 
in the management of railways and mines, should pass without 
objection as forest terms. 

It is not long since one of the Conservators in Northern India 
congratulated himself on the great progress made in his Pro- 
vince in spite cf his officers being untrained in European forestry, 
but when we consider that Ouah is the most populous country 
in India, and consequently labor abundant and cheap, that 
the forests are very accessible, and that every kind of produce 
can find a ready market, we would suggest that there at any 
rate a good theoretical knowledge of forest management would 
find a most useful field, and we heartily recommend M. Bag- 
nerib* Manual to the attention of any Forest officers who 
may not have enjoyed the benefits of the continental training. 
Whilst thanking Messrs. Fernandez and Smythies for the pains 
which they have taken, in assisting English readers to form a 
clear idea of the French methods of forestry, we would urge 
some of our friends from Germany to follow their exampfo, 
as regards some of the simpler German works. 
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East Indian Fuhniture Woods. — Toon Wood (Cedrela 
Toona) is li^ht, soft, and red, and has no heartwood. It is not 
eaten by vhiteants ; it is highly valued and universally used for 
furniture of all kinds, and is also employed for door panels and 
carving. From Bunnah it is exported under the name of^“ Moul- 
mein Cedar,” and as such is known in the English market. It 
there fetches about Rs. 65 per ton, the ^'ost of cutting and de- 
livery being Rs. 44, according to Major Seaton, in North- 
West India it is used for furniture, carvings, and other purposes. 
In Bengal and Assam it is the chief wood for making tea-boxes, 
but is getting scarce on account of the heavy demand. The 
Bhutias use it for shingles and for wood carving ; thev also 
hollow it out for rice pounders. It is, or rather usedf to be 
— for very large trees are now rather scarce — hollowed out for 
dugout canoes in Bengal and Assam. In Bengal, Assam, and 
Burmah it grows to a ^evJ large size, trees 20 feet girth, with 
a height of 80 to 100 feet of clear stem, being not uncommon 
in forests which have been only little worked like those in Dum- 
song and in some parts of the Chittagong Hill Tracts. 

Chickerari or Chikrassi Wood (Chtkrassia tahularis) is ^ 
large tree, with bark reddish brown and deeply cracked. The 
heartwood hard, varying from yellowish brown to reddish brown, 
with a beautiful satin lustre ; seasons and works well, and is 
used for furniture and carving. 

Nagesar Wood {Meaua ferrea) has dark red heartwood, ex- 
tremely hard. It has been found to answer for sleepers equally 
well with Pynkado, but the- cost of cutting the hard wood, its 
weight, and the freight from the Tonasscriin forests to Calcutta 
prevent its being much u'^ed, as the total cost is scarcely covared 
by the price (lls. 5) per broad gauge sleeper. It is used for 
building, for bridges, gunstocks, and tool handles ; but its more 

S eneral use is prevented by its great hardness, weight, and the 
iflSculty of working it. 

Pitraj Wood {Amoora Rohituka?) is reddish, hard, close and 
even-gained, but is little used. In Chittagong, canoes are some- 
times made of it. 

Kandeb Wood (^Calophyllum polyanthum) is light red, shin- 
ing, cross-grained, and moderately hard. It is used largely in 
Chittagong for masts, spars and rafters, and sometimes for 
small boatbuilding and canoes. — Gamhl/s Manual of Indian 
Timber$> 
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Tal W ood C Dichopsis polyantha) is red and hard , and is much 
valued in Cachar and Chittagong. Mann says it does not float ; 
but he must refer to green-wood. Major Lewin says it is used 
in Chittagong for making beds, tools, Aic., and is sawn in boards 
for the Calcutta market. — Timber Tirades JcmrnaL 

There are large tracts of virgin Nagesar lorests in the Garo 
Hills and other parts of Assam, and if the Assam Government 
would imitate that of the N.-W. Provinces In spending money 
liberally on roads and timber slides, this large field for enternrizo 
might bo opened out. The Mechis are most patient and ex- 
perienced wood cutters, and nothing is wanting, but proper 
means of ex[»ort ; and now that the demand for railway sleepers 
for the projected North-Eastern Frontier Railways is assured, 
it seems a pity that they should be dependent on Europe for 
their sleepers, whilst such vast natural resources are close at 
hand. 

Some Tiin logs have lately been sent from Debra Diin to Lon- 
don, to Messis. Churchill & Siins^ and realized in a sale by 
public auction 4^d. per superficial foot. 

Messrs. Churchill & Sims report that Tiin resembles West 
India Cedar, but is too hard to be used for the ordinary pur- 
poses for which the latter wood is imported, namely cigar boxes 
and cabinet work. 

Regarding a previous consignment of Tun however, the some 
firm reported that it would prove saleable as a substitute for 
Mahogany, if sent i *. well squared (lunn not sawn) logs, about 15 
inches square and 12 feet and upwards in length, and would com- 
mand 2s. 6d. to 3s. per cubic foot. The j)ricc lately obtained, 
£18 l()s.6d., for 112^ cubic feet, was nearly 35. 8d. per cubic 
foot, but this is accounted for by the present scarcity of West 
Indian (ycdar in the London market. 

If Tun wood can be delivered in any largo quantity at Chit- 
tagong or at any Burmese port, it might be profitable to send 
some trial shipments to London, though of course export from 
the forests of Northern India is out of the question, both on 
account of the scarcity of the timber and local demand for it, 
and also owing to the prohibitive charges for transport by rail to 
the seaports. 

Refebuino to the great difficulties attendant upon bringing 
mahogany from the Mexican forests, a writer remarks : — “ Iho 
natives are a mixture of Spanish and Indian, with an occasional 
infusion of negro blood, and are lazy, deceitful, and treacher- 
ous, the men doing but little, and leaving the timber cutting to 
the women.*’ — Timber Trades Journal. 

Considering the superiority of mahogany to all indigenous 
Indian furniture woods, and the high price, averaging Id. per 
superficial foot it fetches in the London market, and its grow- 
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Page 385, lines 17 and 37, for “ capital imhi»g” ftad “ mrhing 
capital," 
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TBANSLATION of M. PUTON’S AMIJNAaEMENT 
DES FOr£tS. 

PART IV. 

Determination of tlie capability of a Forest, 

Definitions , — We have used the term capability to denote the 
quantity of produce which can be taken annually from a given 
area, managed under certain conditions, without allowing it to 
deteriorate, or in other words without altering its charactei . 

Land has nd abstract or absolute capability : the latter always 
depends on the method of exploitation to which the land is sub- 
jected. Very different results will follow according to the de- 
gree of cultivation which may be applied. In a farm annually 
yielding so many bushels of wheat, and so many fat oxen, the 
produce will be at once diminished, if the farmer sell the straw 
and the manure, or if he modify the system of management which 
experience has shown to be most productive. In a high forest, 
yielding under a good system 2 to 2^ cubic metros of wood per 
acre, if we gradually reduce the rotation, we shall see the an- 
nual produce dimmish to the lowest limits of bushes, and grassy 
or barren plains. 

In sylviculture, as in agt’iculture, the capability depends on 
the method of exploitation in the economic sense which has 
been given to this word in our first Chapter, and the only re- 
niaining question is to determine the capability with reference 
to any proposed method of exploitation. 

We hope that our readers will excuse a second reference to 
the definition of capability, in order to clear up any ambigpiity 
aii'^ing from the use of terms which are also employed in com- 
mon parlance. 

!• The capability should be annual^ because the earth yields 

fruits anntially, and human wants are subject to the same 
law. Prom this it does not follow that the cambility should 
be harvested annually ; this may be done annually, biennially, 
tnennially, &c. 

8 K 
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2. The quantity of annual produce must he always the same, 
and for an indefinite term of years. This condition, inseparable 
from the idea of capability, may be expressed by the phrases 
sustained production, and constant annual yield. 

Sustained production is then the condition that a figure 
assigned for the annual produce of a landed estate, exploited 
under certain conditions, may really be its capability. In ordi- 
nary language, the words “ revenue, crop, proauce, rent, produc- 
tion, yield,” are often used indiscriminately, and with different 
meanings according to circumstances. In legal as well as in 
forest technicology, yields produce are terms applied in a gener- 
al way to the fruits of a landed property ; whilst the terms rm- 
nue^ crop^ production correspond to the capability, as we have 
defined it, with the condition of being constant and annual. 

The word rent can only be used when we compare the pro- 
duce with the involved capital. This is the relation, the ratio 
between the involved capital and the revenue. It is measured 
by a simple figure, the rate of interest, which is the revenue of 
one hundred units of capital.* 

Statement of the Problem . — When a proprietor wishes to 
frame a workingj-scheme for his forest, the first enquiry will 
naturally be regarding the object for which the forest is to be 
maintained. One forest owner wishes to produce railway 
Bleepers, for which wood of 15^ inches in diameter will bo 
required. Another wishes to limit the produce of his forests 
to props for mines, and telegraph posts, for which trees of 
8 inches in diameter will suffice. Another, the State for in- 
stance, wishes to produce timber of the largest dimensions which 
the predominant species of the forest is capable of yielding. It 
has been ascertained, that trees attain diameters of 15^ inches 
and 8 inches at Ae age of 130 and of 50 years ; and that timber 
of the Wgest size is obtained in the locality at 180 years. 130, 
50, 180 years will then be the chosen rotations, the terms of ex- 
ploitability, which will give the proper character to the exploi- 
tation of the forest considering the end in view. 

If the forest is stocked in such a manner, as to adapt itself 
to the object in view, i. e.^ if the different standing crops are 
properly ^aduated in volume, density and age, without inter- 
ruption, Sie capability will be readily determined by the 
methods of amenagement w^ich we have already explained. 
But the case in question rarely occurs, more frequently the pro- 
prietor is obliged to raise or reduce the number of years of the 
rotation, and to modify the object of the exploitation. 

The annual yield, as it has been determined in the working- 
scheme, will gradually improve, if at first the forest be in- 
•ufficiently stocked ; if, however, it be overstocked, the annual 
yteld will ^adually diminish. To fix an age for the exploita^ 
tioii of a ^ven forest, and at the same time to seek to determine 
its capabiUty as a constant quantity, is then an insoluble problem ; 
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and is only soluble In the single and exceptional case when the 
standing crop coincides exactly -with the age fixed for exploita' 
tion. 

Framers of working plans will, therefore, recognize this, and 
the different systems we nave expounded will only ensure a steady 
annual yield after the lapse of a certain period of time. When 
we convert a coppice into a high forest, we know very well that 
after the transformation, the capability will be more than thrice 
that of the forest during the period of conversion. We must, 
therefore, be satisfied with fixing the capability for one period 
only, when we unite the compartments of the forest into peri- 
odic blocks, in order that, in the future, the annual yield may, 
in the fullest manner possible, satisfy the condition of being 
steady and sustained. 

Such therefore is the limited scope of the methods for deter- 
mining the capability, when we are framing a working plan, for 
a special object ; and we can only satisfy the condition of a steady 
annual yield to the extent of ascertaining the capability for one 
period under all possible conditions, with the future hope of 
rendering it constant, as long as the object held in view by the 
amSiagiste is adhered to. 

But very often, and as long as the object of the working- 
scheme has not been attained, this condition of a steady annual 
yield may remain unsatisfied throughout several periods. Oc- 
casionally, in the case of State or Communal forests for in- 
stance, it is more convenient for the proprietor to put off the 
realization of a portion of the production which the working 
scheme yields, or to realize it more rapidly, as in the case of 
most private owners, A forest proprietor cannot at once in- 
crease the yield of a poorly stocked forest, as a farmer can do 
in the case of an overworked farm, by buying manure, and in- 
creasing the number of his cattle. For the former, only cash is 
wanting, whilst for the forester, economy and a sufficient lapse 
of time are absolutely necessary. 

The problem of determining the capability for a given time 
in a forest worked with a certain object in view, has. therefore 
been disposed of^ in the preceding chapters ; it is only one of 
the questicns of the woAing-scheme, and not by any means 
the most important of them, and we need not go back to it 
again. 

The problem which we will now consider is as follows 

Griven a certain foreet, to determine its capability, Le,, the qaxm^ 
tity of produce it can yield annually and steadily, without aeterir 
orating^ 

Has this question any practical utility, or is it only a purely 
theoretic and speculative iaea ? 

It is a sufficient reply, to point out the cases where the 
(of France) makes it one of Hie conditions of possession of a 
property. 
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A forest right-holder can only claim the capability of the 
estate subjected to his right, and the proprietor can always 
reduce his claim in accordance with the actual state and capa- 
bility of the forest, (Code Forestier, Art. 65, 112 and 121.) 

^ Communities can always demand from the forest administra- 
tion the complete capability of their forest property, hut nothing 
more, (Code Forestier, Art. 112.) 

In cases of dispute, the capability of the forest is determined 
by the Civil or Administrative Courts, (Code Forestier, Art. 
65 and 120.) 

The right-holder obliged by the Civil Code (Art. 578) to res- 
pect the substance of the immoveable property subject to his 
right, must limit his demand to the capabihty of the forest, as 
we have defined it. 

But many other cases resemble that of a right-holder, rights 
by marriage settlement, rights of parents over the property of 
their children, &c., such are some of the cases which may occur. 
It is, therefore, very important to explain what procedure 
should be adopted to dispose of an adverse claim, either by a 
friendly compromise, or in the civil courts. 

The diflferent working-schemes which we have explained, con- 
tain implicitly the solution of this problem. 

We will, however, at once except forests managed under the 
Sdleetion system. What we have said before on page 384, 
regarding the capability of selection forests, shows clearly 
enough, that it is m^racticable to determine this in any satis- 
factory manner. valuations by experts, comparisons with 
neighbouring forests, can be made, but that is all. The choice 
of the capability will entirely depend on the experience and 
skill of the forester entrusted with its selection. 

It is only in coppices, and in regular high forest, that the 
solution of the question is possible, and even 3ien only in a cer- 
tain degree, and all that can be said is, that it may possibly be 
solved m a practical manner. 

The followiiig method may be adopted : suppose that a forest 
of 300 acres forms the marriage portion of a bride, and that the 
husband wishes to determine its capability, in order to arrive at 
a proper estimate of his and his wife’s common property. 

The inventory of the forest having been made, we will repre- 
sent the contents of the compartments by the diagram given on 
page 238, Vol. VIII. 

This inventory completed, end the compartments having been 
carefully and minutely described in order that the resources 
of the forest may be tnoroughfy' ascertained, the figures repre- 
senting the standing crops of the different compartments, 
according to their age and importance, will bo compared. By 
ruling a straight line across the above diagram, it will be found 
that the line corresponding to the mean standing crop, will 
coincide with 110 years, i. e.y that the forest Is constituted for a 
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rotation of 110 years, the period of exploitability, which we 
must first of all determine. 



ABC D 

Having thus decided, the length of the periods will be fixed 
with reference to the requirements of forest growth in the loca- 
lity ; for instance, we may choose five periods of 22 years each. 
The compartments will then be distributed amongst the periodic 
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blocks so as to render the latter as uniformly productive as 
possible, and the cubic contents of the standing timber in the 
first block will thfen be estimated, in fact the method we have 
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already explained for making a ^orkingHioheme for the fewest 
will be ap^ied, and the capability determined by this procedure 
will be the solution of the problem. 

The comparative accuracy of the result will depend on the 
care with which the details of the operation may have been 
carried out^ and especially on the constitution of the periodic- 
blocks. 

The principal difficulty consists in tracing the mean line in 
the diagram of the compartments^ and this is greatly increased 
when there are considerable inequalities, or gaps, in the ages of 
the standing crops. It is a matter requiring all a forester’s 
experience and tact, and its solution depends on a knowledge 
of the local laws of forest growth, as well as a proper use of the 
diagram.* But we must not fall into the error of supposing 
that this diagram will in itself suffice to solve the problem, for 
it only accurately represents two of the elements which combine 
to form a standing crop : age and area. The third element, the 
actual condition of the forest growth, i. e., the density and 
volume of the standing crops, is only roughly indicated in the 
diagram. The forester must be able to appreciate the condition 
of the growth and of the productive power of the forest : ho 
will make use of tables of rates of growth, from selected forests 
in the neighbourhood, to fix the position of the compensating line, 
and then to determine the capability of the forest. For a 
stored coppice, the same calculation will be made for the coppice, 
the stores in each compartment will then be counted according 
to their age, classes, and as far as possible the stumps of those 
which have been felled, and from those data, the number of 
stores to be felled annually will be deduced. 

It is evident that wo cannot hero do more than indicate 
roughly the methods which the experience and skill of a forester 
alone can apply. Whenever any procedure is to be followed, 
however carefully it may have lieen drawn up, the person who 
is to apply it, must, first of all, be professionally skilled. 

But the question may bo more complicated ; at the death 
of the head of a family, it may be necessary to determine 
what was the capability of a forest at the time of the marriage 
settlement, in order to settle the value of the amount to be 
resumed by the widow. 

Or during the continuation of a life interest, the owner may 
fear the effect of certain fellings undertaken in the forest, and 
wish to ascertain what was the capability of the forest, before the 
life interest had commenced. This is to determine the capabi- 
lity of a forest after many fellings have been effected, rfter 
lapse of many years, and when no inventory has been made and 
no record of fellings have been kept ujp. 


• All Geometricians know the problem of the 8rd Book of Lsgendire fof replsc- 
iflg a broken line, by a straight one which ia equivalent to it. 
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Similar questions often arise in the Ia\^r-courts ; but it would 
be too hard on forestry to expect a precise answer to the ques- 
tion. The very data with which we start is an unknown quan- 
tity ! The only possible procedure is to reconstitute the former 
state of the forest as well as we can, by inspecting the recent 
fellings and by comparing them with the surrounding compart- 
ments, using every possible means for arriving at the facts of 
the case. If successful in our attempt, if the documents are 
sufficiently clear, and too long a period has not elapsed, a ficti- 
tious inventory of the forest should be drawn up. We then 
proceed as before, and the comparison of the capability thus 
ascertained with that of the fellings already effected, will fur- 
nish the means of settling the dispute between the parties. 

This is the only practical advice which can bo given, and for 
the most part the question is insoluble. Such disputes are a 
frequent source of disunion in families, and of irritating law 
suits. In order to avoid them, a proprietor careful for the 
future, and above all things desirous of not bequeathing any 
cause for dispute to his heirs, will do well to prepare proper 
working-schemes for his forests, and to calculate their capability 
in the way we have pointed out. 
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NOTES PROM REWAH. 

( Continued from page 401). 

Onb of the most interesting parts of Rewali is the country east 
of the S6n and Johilla rivers. The scenery here is alwap pretty, 
bold, varied, and sometimes even grand. Comparatively exten- 
sive tracts of cultivation are intermixed with forest composed of 
dark glossy Sar4i and feathery bamboo ; rivers and streams are 
plentitul, many of them being supplied with perennial springs, 
and hills are always within sight, some of which are sufficiently 
conspicuous as to be visible nearly throughout this part of the 
country. 

The chief among them is the Bandogarh stronghold, which 
all over Central India has for years past boasted a great name 
for strength and exclusiveness. This place ‘was originally the 
head-quarters of the Bagh^l Chiefs; but as the dominion of 
the clan extended northwards over the richer country beyond the 
Kaimurs, the capital was transferred to Rewah. No European had 
ever been allowed to ascend the hill or to pitch his camp within a 
radius of five miles from its base until after the death of the late 
Maharajah, when the Political Agent, as Manager and Superin- 
tendent of the State, thought it desirable to visit and inspect the 
fortress. I was invited to accompany him, and one morning in 
January 1881 we were escorted on elephants, from our tents some 
four miles away, to the base of the hill, which latter it was neces- 
sary to climb on foot. The hill is 2,662 feet above the sea, of which 
about 1,400 rises nearly sheer above the plain. The approach to 
it leads through a very beautiful gorge, which pierces a screen of 
outer and lower hills, and is filled with dense forest of Sardi, 
bamboo and wild mango, the ground being thickly carpeted 
with ferns and moisture-loving plants. Having cleared this gorge, 
Bandogarh stands boldly out, presenting a grand mass of greyish 
sandstone rock, isolated, and steeply scarped along its entire 
length with precipices. At first sight it would appear imposjsible 
for any one to arrive at the summit without the help of wings, 
but the road or rather pathway (which consists of rough steps 
hewn in the rock) gradually winds into a ravine, which is then 
seen to cut into the hill right up to its crest, and to admit of 
being scaled. Half way up this ravine our road was barred by 
a massive but rather dilapidated gateway, at which a guard 
turned out and took charge of us, and this too was considered 
the time for firing a salute — ^that distinguished perquisite of 
a P. A.— for on passing the gateway a report thundered out 
over head which made the old rock echo and re-echo, and con- 
tinued rolling away among the neighbouring hills for long after- 
wards. Arrived at the summit, we passed through a fortified 



»OTU FSOX RVWAR« 


oartein and gateway, placed to defend the tep of the ravine^ oft 
to a plateau and into the middle of a queer looking crowd of 
Swashbucklers, who apparently viewed us with curiosity not un- 
mingled with other feelings. Some of these gentry had been 
born and reared on the hill, and had never roamed more than a 
mile or so on either side. They consider themselves the heredU 
tary guardians of the fortress, and as sftoh receive some small 
privileges. 

We wandered about tbe plateau, which is about one mile long 
by half a mile broad, but found nothing to reward us for our 
steep dimb except an extensive view of hill and plain, which lay 
stretched before and below ns like a birdie eye map in relief. 
Fortifications there were none, and the guns, of which I think 
we counted some 35 of all sizes, arranged round tbe edge of the 
hill and principally unmounted, may perhaps be judged from the 
fact that one of them burst in firing the salute — Bx uno di^ce 
omnei. Bandogarh in fact is only a strong natural tilll fortress, 
which it would be difficult to take, but which could he starved 
put or still more easily outflanked : it oould have no purpose in 
real warfare, except that of yielding a temporary harbourage to 
a small party of men, or of forming a hiding place for treasure in 
times of doubt and danger. 

Having thus walked up to the top of the hill and spied out the 
nakedness of the land, we proceeded to the easier task of walking 
down again ; and having done so, were shown several very roomy 
oaves, partly natural and partl}^ excavated, which we were inform- 
ed had been occupied by Tippu Sultan and his followers in one 
of his expeditions into Hindustan, when passing through the 
Rewah State he tried to crack the Bandogarh nut, but only broke 
his teeth. 

About 12 miles north of this hill fort, near the large village 
of Majholi, there is an area of forest 30 square miles in extent, 
which lately contained large numbers of mature Sariii trees of 
fine proportions. But sleeper operations were successfully carried 
on here for some years, until all, or nearly all, tbe big timber has 
been exploited. The oover is almost entirely composed of a higher 
tier of Sardi mixed with Pteroearpw fuarmpium, MgU fttarmelof, 
MihlUa veltUina and Botwellia tAurifera, and a lower tier of good 
bamboos. The soil is very sandy and unfitted for cultivation, 
unless well irrigated or fertilized with wood ashes, and with one 
exception, it is free of all rights other than those conferred by a 
short lease. A few large trees still remain, and the area for the 
most part is well stocked with small SaHii varying up to 3 feet 
girth, which, with the good bamboo crop, renders this forest well 
worth some special protection. Its situation is also good, being 
almost immediately east of the Bijairagogarh reserves in the 
Central Provinces, and about 30 miles from Jokai, the nearest 
station on the East Indian Railway. Its ohief raison desire will 
he to help supply the future demand for timber and bamboos 

3l 
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Croiii northwards to Allahabadi in all whfoh eoimt^ 

there will aoon be a great scaroity of the above material, u 
hae been chosen for a reserve^ and will be shortly demarcated. 

Ten miles south of *Bandogarh there is another very similar 
area containing some SlO square miles of mixed Sordi and hill 
foresti bat the proportion of fairly large trees is here greater than 
in the Mi^holi reserve. The forest is traversed by a consider* 
able stream and its tributaries, along which the SJkorea is growings 
while the hills are covered with the common deciduous forest of 
Gentnd India mixed with bamboos. The southern border of this 
forest touches the proposed railway line from Umaria to Sohagpur, 
and its south-western corner is only 10 miles from the Umaria coal* 
§iAd, the working of which, with the new railway lines, is ex- 
pected to do great things for the State. The eoal of this place 
1^ been aniJysed and declared of good quality; and the field 
thodgh not so extensive as that on the Jol^la or the one in So- 
hagpnr, is estimated to contain 28 millions of tons of workable 
mat^id, while it is hoped that the new qfotem of railways for 
Central India, which it is proposed to connect with this place, 
will enable the pits to supply the coal burnt on some eight 
linndred or a thousand miles of line. Iron and lime are also 


S sent close at hand, so that Umaria, which is now only a mo- 
rn sized village, has probably a busy future in store for it. 
]| is principally with the timber demand of this place in view 
that the above Bandogarh reserve has been selected. 


The chief large tim^r yielding area of Rewah is situated in 
Sohagpur and Singwara, a considerable distance to the south- 
east of the above blocks. Roughly speaking, this forest is com- 
prised between the river Mnrna — a tributary of the Sdn— and the 
Maikal hills. It is not compact in shape, but covers the country 
in a patchy manner— long narrow strips being divided by culti- 
vatioD or extensive grass lands, the sito of old village clearings. 
The SariU is here nearly pure, bamboos are scarce, and the balance 
of cover is made np of Emhliea officinaKi, Smecatpus Anaeurdium^ 
BuUa ftondota^ Lagerotromia parvijhra and BoswMia ikurifera* 
A conspicuous species also, and one that was a stranger to me on 
arrival, is Hgmenodietyon excelsum, which in favoured spots grows 
into a remarkably handsome tree, having leaves quite 2 feet in 
length. 

The Sar&i, and especially the larger Sarii, is found on the Mnrna 
and its feeders, principally the latter, which flow northward 
from the Maikal hills. The fine timber is represented by indi- 
viduid trees scattered at wide intervals over a large area, or situ- 
ated in ravines and such places, to remove them from which will 
entail both expense and labour, and a large proportion of them 
are uselM, being more or less hollow from age, the practise of 
lal tapping or the effects of annual fires. The best timber too, 
ind especially all such as was growing in accessible places, has 
heen alifady removed by sleeper contractors* The fimik is scat- 
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tmd over 100 squre miles of country, but the itsiif pro- 

bftUy does not represent more tkmi 60 per cent, of this Are«« 

llie most extensive ooal-field in India is believed to be present 
in this neighbourhood. Its limits have not been exactly oefi^i 
bat the outcrops and ddbrts of coal are so* numerous p le nti- 
fill in the adjacent ravines and river beds^ tlmt there can be 
no reasonable doubt regarding its capability of yielding on 
enormotiB output. All that is required to develope the great 
mineral resources of this part of Bewah is a demand within a 
paying distancei and it is probable that within a few years, this 
mdispensable condition may be partially fulfilled by the construc- 
tion of the Namur and Calcutta and Kutni and Bilaspur railways, 
the former of which will travel sufficiently near to tap the 
Sohagpur coal pits, while the latter will tie in actual contact 
with them. The preliminary survey of both these lines has bem 
completed. 

It will be readily understood that a forest situated iu the 
violnity of these lines and ooaUfield must be a useful and valu- 
able property if capable of yielding good timber, and provided its 
protection can be effected without greatly interfering with the 
extension of cultivation. The Sohagpur and Singwara tract 
therefore, because it answers these conditions, has been remarked 
and reported on by the Forest officer, bat unfortunately owing 
to difficulties in connection with the proprietory rights possessed 
by the Chiefs of the above iUaquoi, it has not been possible to 
reserve this tract. 

These districts were transferred to Bewah from the old Sagar 
and Nerbudda territories, as a reward for the good services per- 
formed by the late Maharajah during the Mutiny. The local 
Chief of Sohagpur had given trouble to the Mandla authorities, 
who sent troops against him, blew up his principal forts, and 
were no doubt glad to be rid of a semi-independent and unruly 
neighbonr, Sohagpur was taken in hand by Bewah, and made 
to pay a heavy nuzzerdna, besides the usual ekaioi, or 25 per cent, 
on the land revenue collection of the district, in return for being 
allowed to continue in possession, while Handman Singh, the 
chief man in Singwara, who had distinguished himself in those 
rowdy times, and been presented with land and a sword of 
honour by the British Government, was created by Bewah— not 
without a substantial consideration— Rajah of the entire Sing- 
wara district. Both of these Chiefs were, however, among other 
things, made to yield up as royal perquisites, all forest trees 
froin which sleepers could be made, and on which lac could be 
cultivated. The right of the durbar therefore iu these southern 
forests consists only in felling such trees as it may require for 
sleeper making ; the land is talmidirif and the local Chiefs are 
jealous of intoferenoe and tenaoioas of their rights in this res- 
^t, and object to expropriation oil icasonableterins----i?^ 
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It will liito beeo noted that, the above forest areas have beev 
chosen more with the view of supplying a future demand, and 
that a foreign or special one, than of providing for local eon* 
sumption and the requirements of the people of Rewah. The 
fact is that the latter are now, and will be for many years to 
come, most amply supplied from the extensive waste laud that 
adjoins every village area below the Kaimurs, and as it has been 
considered unadvisable at present to charge a duty on forest 
material required for local consumption, it being supposed that 
the land revenue assessments are much heavier in Rewah than 
in other places, and that an additional forest duty would only 
result in a future ialling off in the bids for Khalsa holdbgs, the 
durbar sees no way of protecting extensive areas of forest, for 
the general benefit of the people, from which it will reap no im- 
mediate or prospective reward. 

Hence the Forest officer’s attention when selecting areas for 
special treatment and protection has been directed only to such 
situations as may be fairly expected within a Teasonable time to 
repay any money expended on them. 

J. M. 


(To he continued), 

HATE OF GROWTH OF TEAK IN BURMAH. 

TO THE EDITOR OF THE ^'INDIAN FORBSTBR.” 

Dear Sir, — enclose the result of my countings of rings of 
teak trees in the fire-traced portion of the Mokeka and Beelin 
reserves in the Thurrawaddy Division, as they may perhaps be of 
interest to the readers of the ** Indian Forester.” 

With reierenoe to a letter from Mb. Fernandez in a recent 
number of the ” Forester,” I may remark that, although there is 
plenty of evidence to show that the rings of teak trees in Burmah 
are annual, there is none whatever in favour of the contrary pro- 
position. Spurious rings, such as are found in European forest 
trees, undoubtedly do occur, and their existence has always been 
recognized, but they are readily distinguishable from true annual 
rings, and even if undetected, are so infrequent that they would 
not materially affect any calculation of age. 

Rangoon, 16th June, 1883, N. Oliver* 


To ascertain the rate of growth of teak in the Mokcka-Beelin 
reserve, all stumps met with were examined, a few trees felled, 
and 225 dominant trees of different sizes bored with Fressler’s 
growth gauge ('^ Zuwachs Bohrer”). 

Theannnal rings could only be completely oonnied on 
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ctumpSi the majority either being hollow ot having bands of 
laicrosoopio rings* The plan of counting recommended by Mr* 
Brandis in his suggestions of 1881 was foond generally imprac- 
tioablei as the growth is so irregular that it is scarcely ever 
possible to read off the rings in any one straight line. 

The following is an abstract of the countings on4>8 stumps and 
butt ends of logs : — 

forest with undergrmth of Bambusa polymorpha and 
Cephakstaobyum pergraoile* 


No. of Trees. 

Diameter clait, 
inches. 

ATerage diameter, 
inches. 

Arengeage, 

jears. 

3 

1 to 12 

7*25 

29 

4 

12 to 18 

16 

62 

18 

18 to 24 

28 

112 

17 

24 to 82 

27 

128 

Average of 87 trees, ••• 

23 

105 


B.^-Tafy dry forest on clay noil with undergrowth of Dendro- 
calamus strictus. 


No. of Trees. 

Diameter class, 
inches. 

Arerage diameter, 
inches. 

Average age, 
years. 

1 

12 to 18 

15 

100 

8 

18 to 24 

24 

166 

2 

24 to S3 

29 

229 

Average of 6 trees, 

24 

176 


The above figures must not be regarded as true averages for 
all trees in the reserve^ as the slowest grown could not be counted, 
but they^ hold good for trees which have not undergone any very 
long periods of suppression. 

In the trees bored, the number of ring^ on the last inch or two 
of radius was ascertained, and from this was calculated the cur- 
rent annual diameter growth* For instance, a tree 16 inches in 
aiameter was bored on (pur different sides at breast height* 
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Th* tint boring gtre 14 ring* to the kat 1'9* ndiw. ^ 
n ■ooond n „ 14 ,, „ „ 1’^ i, 

third n n II II II II 

II fourth II II 14 II II II 2*1 II 

The ayenge diametral inorement during the last 14 yean waa ooa» 
aequently ^ = 8-7 inches, and the average annual diameter 

growth duriug the )>eriod| ^ a= 0*264 inches. 

The following tables exhibit the results of the borings 


A — in Moht Forest. 


Ko. of Traes. 

DUuneter clateg 
inches. 

Average annual 
dianeral increment! 
inchea. 

85 

1 to IS 

0*287 

65 

12 „ 18 

0*229 

44 

18 „ 24 

0*202 

15 

24 „ 80 

0*175 


According to this the average age of a tree^ 


12 inches in diameter ss s=s 50 years. 


18 

II 

fl 

II 

— + 0.289 “ 

76 

II 

24 

II 

II 

II 

= 7S + = 

105 

II 

80 

II 

II 

II 

= io®+o:^ = 

189 

II 


B — in 2hy Forest. 


No. of Treea 

Pismeter claasi 

Average aonnal 
diametral increment! 
inches. 

18 

1 to 12 

0*270 

81 

12 „ 18 

0-209 

17 

18 „ 24 

0*162 

5 

84 „ 80 

0*105 


The correspond^ ages are— 

A tree 12 inches in diameter 44 years. 
I. I. 78 

I. 84 ,1 „ 110 

w ^ f# •• 167 


n 

H 


II 

If 

If 


If 

If 
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Begirttr of Took Stmmpo uumhud in tie Mckeka-SeOin Seeerve in 
nuMforett with uniergrowth of Bambuso polymorph* oml 
taohyum pergradlo. 


29ame of Block 
and Na of 
Compartment 


North BeaUn, S 





6*76 

19 

A partly suppressed tree grow- 
ing on ridge— 

at age of 7 years diam. was 4 in. 

If II II If 9 )> 

II If II II 9*5 ,1 

II II II II 0*75, p 

15 

58 

An old stamp on ridge. 

17 

65 

II II II 

25 

180 

A dominant tree on ridge. 
Length of bole 62 feet Diameter at 
lowest branch 16 inches. Length 
of log, with minimum diameter of 
18 inches, 45 feet For the first 
30 years the growth of the tree 
bed been regular and good, from 
the 80th to 40th years almost 
nil, and from the 52nd to the 72nd 
year there had been a similar 
period of slow growth. 

26 

104 

An old log, was making good 
growth when girdled. 

16 

64 

1 Trees felled on suirey line on 

10 

43 

J east boundary of reserre. 

16 

60 

1 An old stump. 

25 

128 

Stump of tree on ridge girdled 
in 1881— 

1st 3 inches radius, 50 rings, 
from 8rd to 11th „ „ 68 „ 

„ 11th to 12* „ „ 10 „ 

29 

160 

Partly dragged logs— 

at 40 years the diam. was Sin. 

II II II n 

„160 „ „ 29 „ 
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Name of Block 
and No. of 
Compartment 


Average 
diame- « . 

tor of No - of 
stump, 
inches. 


Sooili Mokeka, 10 
„ .. 10 


„ 12 

» 16 

II . 18 


5 25 



Becently felled logs on high 
lying letel ground at edge 
of ** Indaing/’ undergrowth Wa* 
pyoo galay {Oxjftenanthira olA)- 
ciVf ato) ; growth of trees regular - 
length of logs 86 feet Minimum 
diameter of smallest, 16 inches. 

Rather dry forest on Mokeka 
and Beelin watershed— 

0 to 8 inch radius, 25 rings. 

8 „ 11 „ „ a? „ 

11 » 12 9f »» 18 „ 


100 Stump of Nutthat tree in ra- 
I ther dry forest on slope— later 
growth slow. 


Stump in Talley on clay soil in 
forest without bamboos. 

Stump on slope near Ohoung. 

An old stump on high and 
rather dry ridge, grow& yery 
irregular. 

Stump of Nutthat tree at edge 
of dry forest— 

0 to 1 inch radius, 18 rings. 


1 

u 

2 

II 

II 

10 

II 

2 

n 

8 

II 

II 

9 

11 

8 

ft 

4 

II 

ti 

9 

II 

4 

ft 

5 

II 

II 

18 

II 

5 

It 

6 

II 

11 

4 

II 

6 

It 

7 

II 

II 

4 

II 

7 

It 

8 

II 

If 

6 

II 

8 

II 

9 

II 

II 

14 

II 

9 

II 

10 

II 

II 

.10 


10 

II 

11 

II 

II 

8 

II 

11 

11 

12 

fi 

II 

10 

II 

12 

II 

18 

ft 

II 

16 

II 
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Name o£ Block 
and No. of 
Compartment 


AveraD^e 
diame- ' 
ter of 
stamp, 
inches. 


No. of 
rings. 


Bemarks. 


South Mokeka, 18 


fy 


18 


18 


)} 

„ 18 

27 

120 

7 ) 

„ 18 

29 

112 


» 21 


28 


24 


24 


23 


194 


no 


122 


142 


21 


26 


The rings could not be counted 
along an average radius. 

Stump of tree girdled in 1880 
in rather dry forest. 

Do. on slope — growth during 
last 10 years only I inch in dia- 
meter. 

Stump of tree girdled in 1880 
on slope — 

0 to 4 inches radius, 22 rings. 

4 n 4 5 .. }, 10 ,, 


45 

11-5 


11-5 

12 


76 

14 


Do. do. growth during last 
20 years 1*5 inch in diameter. 

Stump of recently felled tree in 
valley on dry soil without bam- 
boos — 

at 60 years diam. was 8 in. 

„ 100 ff ,, 27’8 „ 

Slump of tree girdled in 1874 
on high ridges. Rings could not 
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103 


0 1 

to 

1 

inch radius, 

7 rings. 

1 

77 

2 



9 

>9 

2 

77 

3 

77 

77 

13 

99 

8 

77 

4 

77 

77 

16 

99 

4 

77 

5 

77 

77 

6 

9» 


77 

6 

77 

77 

17 

9» 

6 

)) 

7 

1* 

77 

14 

99 

7 

77 

8 

l> 

77 

15 

99 

8 

77 

9 

)> 

77 

3 

9» 

9 

77 

10 

77 

77 

5 

99 

10 

77 

11 

77 

77 

8 

If 

11 

77 

12 

77 

77 

18 

99 

12 

77 

12- 

6 

77 

11 

99 


Do, do. — 

0 to 1 inch radius, 7 rings. 


8u 



BAM W GROWTH OF TBAH IH BURHIH. 


Name of Block 
and No. of 
Compartment 


Average 
diame- 
ter of 

No. of 

stump, 

inches. 

rings. 



Bemarke. 


1 to 2 inch radius, 9 rings. 


7 „ 8 n 

8 ,, ^ » 
9 „ 10 „ 

10 „ 11 „ 
11 )} 12 
12 „ 15 jf 


BoaihMokeka,21 


Do. do. section of log at 12 
feet from ground — 

0 to 1 inch radius, 5 rings. 

1 »» 2 „ „ 6 „ 

2 „ 3 ), ff 3 7, 


23 30 




7 ,, 8 „ „ 10 „ 

8 I) 0 i> II 0 II 

9 „ 10 „ tf ® >» 

10 „ 11 „ it it 

Section of log 20 feet above 
ground— from 80 to 58 years, the 
diameter increase was only 2 
inches. 

Butt end of log on ridge. The ^ 
log was actually 40 inches m 
diameter, but the rings on the 
I last 4 inches radius could not be 
counted. 

Stump on high ridge— 

0 to 1*5 inch radius, rings 
could not be counted. 

1*5 to 4 in, radius, 1 0 rings. 

4 „ 8 „ ” 
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South Mokeka, 24 


Bemarka 


9'7 to 12 in, rad., 10 rintn, 

12 .. 18-5 „ „ 10 „ 

13 5 „ 16 „ , 10 

16 ,.18 ” 13 ;; 

Stump on high ridge — 


0 

to 

1 

in. 

rad.j 

» 6 rings.*) 


1 


2 

» 

)> 

13 

it 


2 

>» 

8 

» 

)) 

9 

tt 

3 

tA 

3 

}9 

4 

tt 

it 

6 

it 

s 

4 

it 

5 

it 

it 

8 

it 

*3 

5 

it 

6 

it 

it 

8 

it 

i1 

6 

it 

7 

it 

it 

11 

it 


7 

)» 

8 

It 

it 

28 

tt 

"a 

8 

it 

9 

tt 

tt 

14 

it 1 

Si 

9 

it 

10 

tt 

tt 

7 

tt 


10 

it 

11 

it 

it 

10 

1) 

li 

11 

ft 

12 

it 

it 

11 

tt < 

8 

12 

it 

13 

it 

it 

18 

i> 

8) 

18 

it 

14 

it 

tt 

23 


.9 

M 

14 

it 

15 

tt 

it 

17 



15 

it 

16 

tt 

it 

21 

it 

H 

16 

it 

17- 

6„ 

tt 

9 

It . 

1 


28 104 Stump on high ridge. 

24 92 Ditto ditto. 

25 117 Ditto ditto from 0 to 10 inches 

radius, 78 rings ; from 10 to 12*5 
inches radius, 44 rings. 

22 158 Stump on ridge. The actual 

diameter was 24 inches, but the 
rings on the last inch radius were 
indistuDguishable. 

80 70 Stump on alluviid g^und near 

Choung. The increase during the 
last 10 years was 1 inch 
dins. 

26 116 On steep slope— growthregular 

but latterly slow. 
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Name of Block 
and No. of 
Compartment* 

Average 
diame- 
ter of 
Btnmp, 
inches. 

No. of 
rings. 

Bemarka. 

South Mokeka, 24 

25 

180 

On high ridge. In the inner 
8 inches radins the rings were 
almost microscopic, but the re- 
maining growth was regular and 
good. 


Register of Teak Stumps examined in very dry forest with under* 
growth of Dendrocalumus striotas. 


Name of Block 
and No. of 
Compartment 

Average 
diame- 
ter of 
stump, 
inches. 

No. of 
rings. 

Remarks. 

Korth Beelin^ 6 

15 

100 

Old stomp on ridge in reij dry 
forest. 

w f> 8 

33 

250 

Section of log 18 feet above 
ground. The tree bad attained a 
diameter of 20 inches in 92 years, 
but the subsequent growth had 
been very slow. 

w n 14 

24 

180 

Butt end of dragged log~ 

At 80 years diam. was 13 in. 

II 180 ,, „ 19 „ 

II 180 II II 24 II 

w ti 15 

24 

160 

Stuihp in very dry forest on 
ridge. 

South Mokeka, 10 

24 

160 

Btnmp of tree girdled in 1881 
—growth very irregular. 

w II 10 

25 

208 

A recent stump on high ridge— 
From 0 to 1 inch rad.| 10 rings. 

II 1 II ® n II 10 II 

II 2 ,, 3 ,1 II 14 ft 

II 8 „ 4 ,1 „ 25 ,1 

II 4 „ 6 II II 26 II 

II 8 1, 6 II II 9 II 

If 8 „ 7 II II 17 fi 

If 7 II 8 II II 80 II 
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Kame of Block 
and No. of 
Compartment. 

Average 
diame- 
ter of 
stamp, 
inches. 

No. of 
rings. 

Bemarks. 




From 8 to 9 inch rad., 22 rings, 
„ 9 „ 10 „ „ 11 

,, 10 „ 11 „ „ 5 ,, 

ji 11 » » » 15 „ 

„ 12 „ 12 J „ „ 6 ,, 

South Mokeka, 15 

26 


Stnmp on clay soil — 

From 0 to 3 inch radius, rings 
microscopic. 

From 3 to 12 inch rad., 60 rings. 

1> 12 » 1^ 99 99 15 ,, 

1) » 

24 


On clay soil — 

0 to 1^ inch radius, hollow. 
H » „ „ 60 rings. 

» 11 }9 99 90 ,, 

11 „ 12 „ ,, 25 „ 

00 

24 


Becently felled tree on dry clay 
soil without bamboos— 

0 to inch radius, hollow. 

1^ „ 4 in. rings microscopic. 

4 „ 5 inch radius, 8 rings. 

^ 99 ^ 99 99 12 » 

^ » 7 ,, „ 12 „ 

7 ® >> » 11 II 

® II 9 „ „ 21 „ 

9 II 10 ,, „ 5 „ 

10 ^ 1 t9 II ^0 ,, 

11 „ 12 „ „ 37 „ 


J. N. OLimR. 


A LETTER FROM M.V1)RAS (No. V). 

In February last, after visiting the Cuddapah Red Sanders 
forests referred to in my letter No. IV., I marched up into the 
Kurnool district. Leaving Cuddapah by train early in the 
morning we got out at Wontimitta, where we were delighted to 
find a cooler and much more pleasant climate than in the shut- 
m sultry atmosphere of Cuddapah. At Wontimitta, which 
many people consider should have been the district head-quar- 
ters, there is a large tank, along which the railway runs for more 
wan a mile. It is surrotinded with hills. Some almost bare of 





450 


A tnm V&OIC XiBBAf. 


all vegetation l)Tit lemon grass, which cattle do not eat, and 
others covered with bushes of the umbrella thorn Accum JUatro^ 
numy and an occasional Bed Sanders or other sapling. The 
acacia is peculiar to the dry rocky ground at the base of the hills 
and the lower hill slopes, and though pretty when covered with its 
white blossoms in the hot weather, makes a formidable obstacle to 
one’s riding through the forests. The thorns are very large, 
white, in pairs, much swollen at the base and hollow, and they 
often are tenanted by large black ants, which run out to attacK 
the intruder who cuts a branch. It is probable that they serve 
a good purpose in forestry in some localities, for when seedlings 
of better lands spring up under them, their formidable thorns 
keep off the cattle and allow it to grow. At Wontimitta we 
visited the old temple, the high carved porch of which is a con- 
spicuous landmark, and then rode over the fields to the Penudr 
nver, which we crossed to Sidhout. Here, at the crossing, the 
system of cultivation of the famous melons was seen, and this 
cultivation is a common one all along the Penn^r river and its 
great feeders. All these rivers run very nearly dry in the hot 
weather, being scarcely more than a thin stream of water in 
the middle of a waste of sand. An area of sand is selected, as 
near as possible to the water, and it is roughly fenced round 
with thorns to keep off cattle. Inside, small planting pits are 
made, about 12 or 15 feet apart, and sown with mdon seeds. 
Watering is carried on regularly, and the result is a fine crop in 
the hot weather, reared at comparatively small expense, without 
the payment of land rent, and with a market easily found, for 
the railway takes the melons in a few hours to Madras. They 
are fine flavoured melons, and the seed is said to have been 
originally brought from Cabul. 

Sidhout is a great place of sanctity among Hindus, and pos- 
sesses an old fort, which was one of those whi^ gave most trouble 
to Hyder in his wars with the Nawabs of Cuodapah. The old 
fort is very picturesquely situated on the river bank, and its 
strong walls built of enormous blocks 6f stone must have made 
it diflicult to take in the days previous to artillery. Behind it 
rise steeply the first hills of the Lankamalais, and modem 
artillery would find these and indeed other hills of the neigh- 
bourhood easy points from which to attack the fort. Round 
the town are fine groves of trees, and hero on the river bank we 
found our camp fanned by a cool breeze from the river, which 
was very pleasant after the heat of Cuddapah. 

The road northwards from Sidhout passes first over a low pW 
in the liankamalai hills, which here nave a fine growth of Bed 
Sanders above and thickets of acacias below. The chief of thew 
last was the A. Sundra, which very closely resembles the well 
known kbair (A, Catechu) of Northern India, indeed, so closely, 
that it would be not easy were the two mixed together, to say 
^hich was which* Talwg of acacias, one of the 
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in Soiii^ IndiBU forestry is to say which is which of the many 
species there are of Acacias and Acacia-like trees. The oommon 
blue-stemmed Albiztm amara is only recognizable from an Acacia 
by its want of thorns ; Prosopia apidaera by its larger leaflets, 
and Diehroatadhys einerea by its twisted pods and flowers of two 
colours pink and yellow. The white bark of Acacia Icacophloea 
is its chief characteristic, and there is another species near it 
with purple and yellow flowers and sweet scent, which probably 
is Acacia tomentoaa. Other and better known species are Acacia 
araUcay the sweet scented A. Famesiana grown in villages, 
climbing A. Intsia and A. pmnata and the A. Sundra and A. 
Latronum already alluded to. Then there is the Acadaplanifrcms^ 
which is only indigenous in southern districts like Tinnevelly, 
but is often planted in the north as on the slopes of the old forts 
of Gooty and Bellary. Let the pods be gone and the flowers 
not yet opened, and perhaps besides let the tree be considerably 
grazed or lopped, and it is most difficult to say at once to which 
of the species mentioned a given plant belongs. These thorny 
plants and the allied Mimosa make it exceedingly difficult to 
get through the scrub forests, especially when the thorns of the 
acacias are aided by those of the Canthium^ Zizyphus (Enopliay 
Carisba Carandasj Toddalia, and other bearers of similar defensive 
weapons. The Mimosa is not that of Northern India, our well- 
known and detested Af. mbicaulisy but the allied AL hamatay 
chiefly recognizable by the curved prickles on its jointed pod. 

After the pass through thef Lankanialais, the valley of the 
Sagolair opens out, and a long ride over very bare country, 
flanked by the long ranges of the Yeligonda and Lankamalai 
hills, and occasionally enlivened by a patch of green tank- 
cultivation brought us to Badvdl, the chief town of the taluk of 
the name, and the place from which the main road to Nellore 
goes off over the Dornal pass. Here we found one of those 
beautiful tanka which are so common in the ceded districts, and 
remind one more of tlie scenery of the Italian lakes than of any- 
thing else in India. In the Badvdl taluk are two of the largest, 
those at Bladvdl and at Poramainilla, formed by filling up the gaps 
in a long line of narrow hill range which runs parallel to the 
Veligondas, and so forming hill-encii cled lakes of great beauty 
when full. The Veligondas of Biulvel are fine bold hills, but 
they are not well covered with vegetation, though capable of 
improvement. The good forests are those of the lower Nalla- 
malais close to the north limit of the Red Sanders, where some 
vallies at the foot of the bilh filled with bamboos, teak and 
Mardwickia of fair size more nearly reproduce the common 
vegetation of Northern India, Here' we found the export of 
bamboo going on — the bamboos are split up into narrow strips, 
bent round once and tied together, and then laden on the 
smallest donkeys it is possible to imagine — funny little crea- 
tures often under 3 feet high, and scarcely bigger than the 
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goats of the country. The bamboos completely hide the little 
carriers, and the effect of a number of them on a forest road id 
somewhat ridiculous. 

A. V. 

CULTIVATION OF THE BEAN. 

{Faha vulgaris^ Moench.) 

This vegetable is an annual, and one of the oldest cultivated 
plants we possess. Some uncertainty exists as to its native 
habitat, however it is generally supposed to be a native of Persia. 
There are two distinct classes cultivate^ in gardens, viz., the 
long pod and broad Windsor. The pods of the former are from 
5 to 9 inches long, and contain from four to six medium sized 
beans. Those of the latter are from 3 to 6 inches long and much 
broader than the long pod, and generally contain three flat large 
sized beans. There are numerous varieties detailed in European 
nurserymen’s catalogues, however all are referable to either of 
these two classes. The long podded varieties are the most pro- 
lific, and succeed best in this country. They acclimatize without 
any perceptible deterioration in quality, and should therefore be 
always grown in preference to the broad Windsor sorts. 

In the Plains, beans come in use about the middle or end of 
February, and continue in season until the end of April. They 
should be sown in succession from the middle of September to 
the end of October. Two sowings are sufficient for ordinary 
requirements, but when it is desired to have them in season 
for as long a period as possible, three sowings should be made at 
intervals of a fortnight between. They succeed best in a deep, 
rich, and somewhat heavy loam. Where the soil is light and 
sandy, heavy manuring must be resorted to in order to meet with 
success. 1 find the following to be a good and economical mode 
of preparing the ground. Dig trenches 1 foot deep and 18 inches 
wide, at distances of 3 feet apart for long podded, and 2^ feet 
for broad Wiqdsor sorts. Half fill the trenches with old rich 
manure, and dig or fork it into the subsoil at the bottom of the 
trench. Then fill up the trenches with the surface soil and also 
give it a liberal supply of manure. The trenches will now form 
low ridges owing to the manure and looseness of the soil. They 
should next be pressed with the feet, and if the soil is still above 
the surrounding level, part of it should be drawn to each side, 
leaving a space 18 inches wide down the whole length of the 
rows. The soil drawn away may be left along both edges of the 
latter for the purpose of facilitating the retention of water when 
irrigating. The seeds should be inserted 2 inches below the sur- 
face, in double or single lines in each row at 6 inches apart and the 
same distance between the lines when two are sown. The double 
line is preferable to the single one for the following reasons. 
If the eeeds aye imported many of them fail to come npj and the 
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resulting vacant spaces^ besides being a waste of ground, give the 
plot an untidy appearance. In a double row, vacant spaces, as a 
rule, are not so numerous, besides the plants are much benefitted 
by the support and protection they afford each other during 
storms. • 

The germinative power of the seeds is much increased by being 
soaked in warm water for six or eight hours before sowing. 
Care, however, must be taken that they are not again dried up by 
being inserted in hot and dry ground* When the latter is in 
the state mentioned, water should be given immediately after 
sowing, and the ground kept damp by subsequent waterings 
until the seedlings appear above ground. During their progress, 
water should be freely given, the ground kept free of weeds, and 
the soil frequently stirred between the plants. When the flowers 
begin to appear, a slight earthing up around the neck of the 
plants is beneficial. When the stems are well covered with flowers 
or when about or 2 feet high, the point of every shoot 
should be nipped out. If this is not done they will continue to 
grow and flower without forming any pods. As already mention- 
ed the long pod acclimatizes readily. When seeds for future 
use are desired, they should be collected from the pods lowest 
down on the stems, as these are invariably the largest and best 
developed. The bean is not subject to disease or to the attacks 
of insects when cultivated on the plains. 

On the Hills — autumn sowings come in use in May, and by suc- 
cessive spring sowings beans can be kept in season until August 
and September. A small sowing should be made in October or 
November for the early crop of the following spring. Those for 
the main crops should be sown in succession from the beginning 
of March to the end of May, at intervals of a fortnight between. 
The mode of cultivation is the same as described for the Plains, 
and need not again be detailed. The plants are sometimes at- 
tacked by a species of Aphis or green fly. The best remedy is 
frequent syringings with soap and tobacco water* 

W. G. 


DEMARCATING FOREST RESERVES. 

In the April Number of the Indian Forester,” there appeared 
a letter on the subject of demarcating forest reserves by means 
of boards nailed to trees. It may perhaps interest the writer of 
that letter and others engaged in demarcation work to know the 
method about to be adopted in the Southern Division of the 
Bombay Presidency. 

^ The boards employed are made of teak, 26 inches long, 10 
inches broadi and 2 inches thick ; they are painted white with 
the letters in blaok. The upper and lower edges of the board 
bevilled {MflaU). The fixing of the board is most simple: 

8h 
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the tre^ is first of all deeply flashed so as to obtain a siaobth 
sarfaoe, and aftertpards two grooves are cut corresponding to the 
bevilled edges of the board, and into which these latter elide. 
No nail therefore is required. 

The advantages of this system are obvious ; the board cannot 
possibly work loose, nor can it be driven out by the growth of 
the tree. The sole disadvantage is that after several years the 
bark begins to grow over the board, but this encroachment can 
easily be remedied by cutting. 

The boards are turned out at^he Canara Saw-mills at a cost 
4 of 4^ annas each, while the painting, cutting of letters and fixing 
bring the total cost up to about 11 annas per board. In the 
right hand corner the designation of the block is given, and in 
the left the consecutive number of the board. 

The system has been already tried in the Belgaum district for 
several years past and with excellent results, the boards being 
still in perfect order. In the Dharwar district the forests are 
demarcated by stone cairns, which are very expensive, Bs. 4 each, 
and require frequent repairs. In Canara itself the demarcation 
is not yet completed, but during the next working season the 
whole of the forests will be demarcated by boards after the 
manner 1 have just described. 


KSNDAt. 


NOTE ON EXPERIMENTAL PLANTATIONS ON USAR. 

Dubinq December 1882, I visited the Fardilnagar plantation 
near Sikandra Bao, in the Aligarh district, and the seven planta- 
tions (six made by Mr. Wilson and one by Mr. Crook) near Awa. 

2. The term usar appears to be used by the natives to 
denote barren wastes, more or less clothed with grass, and more or 
less impregnated with the soil of which is unfit for profitable 
cultivation. Almost every plot of usar land has some patches 
of soil good enough to grow trees without any special prepara- 
tion, but the variation in this respect is very considerable, no two 
plots being alike. A simple and reliable way of finding the good 
patches in an usar plot is to stop grazing for a year, and then 
examine the ground. On the good patches you will find 
dab, and other kinds of grasses ; but on the had soil, soil 
highly impregnated with reh, only one kind of grass growsi 
I have never found that grass on any other description of soil. 
JIT. JS.— By “ good usar soil is meant soil which ii good enough 
to OTOW kikar trees without any special preparation of the soil ; 
and by “ bad usar soil is meant soil so imprejgnated with reh, 
that, although kikar will probably grow if once well establishsd, 
the experiments appear to show that the pits in whijsh tha aaedlingB 
are planted must oe filled wit^ g^ood sWi so as to pvS'ifiid yeanff 
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tiFOSB ft siiflrt^ ftnd 6ftftl)l6 Ijlioixx tio uiftl^o Bufficiontly vigorous 
growth to send their root? deep down into the earth below the 3 
or 4 feet of re^«impregnated surface soil. Eleven acres of the 
Pardilnagar plantation (which is on had war) were planted in this 
way some eight or nine years ago, and some three-fourths of the 
area is now densely covered with iiiar trees of 20 feet or more 
in height. * 

d« The last two years^ experiment near Awa has proved thaii 
transplanting strong carefully removed seedlings is better than 
sowing on bad usar, and that moderate watering by trenches is far 
better than flooding. The Pardilnagar plantation was formed by 
sowing, and it has constantly been flooded; but notwithstanding 
this, it is a success, and it proves pretty conclusively that Hhar 
trees will grow on '' bad i^sar if the young trees are given a start 
by being planted in pits filled with good soil. 

4. When the Awa experiments were first tarted, it was 
thought by many — myself amongst the number— that the light 
shade of hikar trees would materially assist the growth of grass. 
The experiments have, however, proved that this is not the case. 
If the land is protected from grazing, a good crop of grass will 
spring up on all parts where there are grass roots ; and this near 
grass has such a strong tendency to throw out long shoots, which 
take root at every joint, that no doubt it would in time cover all 
the bare patches. This, however, can be greatly expedited by 
planting. Several of the very worst patches, which were quite 
white with efflorescent reh, were planted with uaar grass last rains 
with the most perfect success : every root seems to have struck. 

5. Usar reserves — whether reserved for grass alone or for grass 
and timber combined — must be fenced and protected ; and as the 
cost of fencing and protection and the prime cost of the land 
cannot be covered by sale of grass alone, it will be necessary to 
make further use of the ground by planting it with suitable 
trees, if it is desirable to make the scheme remunerative. More- 
over, trees like kihai* and chounkar^ yield a considerable amount 
of cattle fodder, and the light shade from them does not interfere 
with the growth of grass ; therefore, by having the ground judici- 
ously stocked with such trees, the annual yield of fodder is increas- 
ed, and the crop of trees will be worth from Rs. 50 to Rs. 3 00 
per acre after from 20 to 25 years' growth. 

0. Allowing that trees (1 allude to hhar and clmunkar only) 
neither promote nor impede the growth of grass on usar land, and 
hearing in mind that every tree artificially planted costs a certain 
smount of money, it will now be interesting to consider the num- 
ber of trees to plant per acre which will give the best return. 

7. Neither of the trees alluded to are benefited by being plant- 
ed close together : they prefer plenty of space on all sides from 
the very first. Mature kikar trees should be fully 40 feet apart 


* Acacia arabica. f Frosopis Bpicigeia, 
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(27 per acre) : c%ounTcar mlgbt be a little closer than that^bat aa 
their shade is denser than Jt^ar^ the same distance will do for both. 

Mr. Back’s estimate was, I believe, for lines of trees 20 feet 
apart, with the trees planted at 10 feet apart in the lines, or 218 
trees per acre. 

As it has since been proved that tree shade does not assist in 
promoting the growth of grass, and as the trees have to be 
thinned to 20 feet apart before they are large enough to pay for 
the cost of their planting and tending, I think it may he accept- 
ed as a standing rule that, in ^at plantations, trees should never 
be planted closer than 20 feet apart, or 109 per acre. On 
“good ” fbsar I think it would be profitable to plant at 20 feet 
apart, for thinning to 40 feet apart would not be necessary until 
the trees were seven to ten years ot age, and at that age they 
should more than repay their cost. ()n “ bad ” usar the trees 
might be planted at 40 feet apart (27 per acre), and the money 
saved by planting only one-fourth the number of trees should 
be spent on making the pits 4 feet deep (instead of 3), and filling 
them with good soil, so as to give the seedling a start, and 
convey its roots past the re^-impregnated surface soil into the 
good sandy loam subsoil. 

8. Another fact which has been proved by the Awa experi- 
ments is that flooding is injurious to young trees planted on 
and that the best way to give water is to lead it into small channels 
one foot broad and one foot deep, running along the edges of the 
lines of trees, the water being allowed to stand in the channels 
for several hours, and percolate into the pits in which the trees 
are planted. This of course is a great saving of water, and the 
further apart your lines of trees are, the less water you will 
require. 

9. Another standing rule for •dear plantations should be not 
to renew vacancies more than twice. If a tree will not grow in 
a certain spot after three trials, it may be concluded that it is 
not worth while to spend more money on it, and the place should 
be left blank. I observed instances of a solitary chounhar tree 
flourishing in the midst of several dead hikat on very “ bad ” 
^ear ; so perhaps it would be a good plan, when several kikar 
have failed in one place, to renew the vacancies with chounkar. 

10. The nurseries for raising the seedlings should alwftys be 
made on a selected bit of ^^good” soil; and to save the expense 
of carriage, which is considerable, the nursery should be within 
the plantation. The land should be ploughed after the winter 
rains, and again two or three times during April and May. Sow 
the seed^ early in June, and when the seedlings are about 4 
inches high, which they will be by July, prick them out in the 
nursery at 2 feet apart. These seedlings will be about 2 feet 
high, and fit for transplanting at the commencement of the follow* 
ing rains. 

11. The best time for transplanting is during the first two or 
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three weeks of the rains i bat if it cannot all be done in that time, 
the next best time is December and January. Transplanting 
iikar and chounkar requires very great care. These trees are 
inclined to throw out long roots ; and if one of the main roots gets 
injured during the removal of the tree, that tree generally dies. 
This is the reason why ploughing the nurseries is better than 
digging : if the ground is deeply dug, the roots of the seedlings 
penetrate to such an extent that it is almost impossible to dig 
them up without injury. 

12. Transplanting should never be done when the soil is so 
dry that the earth will fall away from the roots. Each seedling 
should be carefully dug out with a ball of earth about 9 inches 
in diameter and from 2^ to 3 feet long. 

Grass must be bound round the ball to prevent the earth falling, 
and then the plant should be carried to the pit by two men on a 
rough stretcher and planted at once. The success of a planta- 
tion depends almost entirely on the care bestowed on the removal 
of the transplant and on the season during which the transplant- 
ing is done. 

13. One other fact worth mentioning regarding usar planta- 
tions, which has been proved by the Awa experiments, is that 
kihar grows very well on the hard, bare lowlands so common 
on Bar plains, where water has lodged during the rains. Strong 
transplants from 2 to 3 feet high should be used, and they should 
be planted during December and January. 

G. Greig. 


COCHINEAL. 

TO THE BDITOE OF THE ‘^INDIAN FORESTER.” 

SiR,^There are a great many cochineal insects in our forests. 
Could you please tell me if it would be worth while to collect them 
as ' minor forest produce ’ ? If so, how should they be preserved 
and collected ? To whom should we apply in order to get a sale 
of them? What is the price of cochineal in England.? 

K. I. A. 

K. I. A.” may be guided by the following facts in forming 
an opinion as to the advisability of collecting cochineal as '' minor 
forest produce.” 

It has been calculated that about 70,000 insects go to the 
pound, and the price in London in June 1864 (the only price 
list we have at hand) was from 3«. 3(f. to dsS. 4i. per one lb. of good 
cochineal. The insects are detached from the plants by means 
cf a blunt knife, they are then dipped into boiling water to kill 
them, and are finally dried in the sun. Thus prepared, they may 
be put into bags, as they do not deteriorate by keeping. — [Ed.] 
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THE BAQNERIS MEMORIAL. 

TO the editor of the “INDIAN FORESTER.” 

SiB>— -Questions having been asked regarding the progress made 
in collecting subscriptions for the Bagneris Memorial Fund, I 
beg to state that the total amount promised or subscribed up 
to date by 20 officers of the Forest Department is Rs. 779. 

This amount is not so liberal as was expected, but several 
officers have stated their intention to increase their donations, 
and others will doubtless yet subscribe. 

Looking at the matter however from the most favourable point 
of view, it does not seem probable that the total amount likely 
to be subscribed will exceed Rs. 1,000 or Rs. 1,200, and under 
the circumstances a bust, which would cost at least Rs. 2,500, 
seems to be out of the question. 

Colonel Pearson who has kindly agreed to arrange all matters 
in connection with the memorial in France, suggests that a 
marble medallion of M. Bagneris is tbe next best means of 
carrying out the proposal, also states that the cost of a good 
medallion would be about Rs. 1,250. 

If money is available a copy could also be sent for the Forest 
School at Debra Dun. 

Another suggestion is to place a portrait of M. Bagneris in 
the Library at Nancy, either full length or half length, according 
to the funds available. In order that this scheme may have 
something Indian about it, it is further proposed to frame the 
portrait with carved sandal or other Indian wood. 

It has also been suggested to place some articles of Indian 
workmanship in the Nancy Library, and the Calcutta Exhibi- 
tion would seem to be a good place to obtain a collection for 
such articles, but although this suggestion is a good one, still 
the carrying out of the proposal deviates somewhat from the 
original one, viz., to make the memorial combine the memory 
of M. Bagneris with a souvenir of the presence of the English 
students at the Ecole Forestiere. 

Any one having further suggestions to offer will please com- 
municate either with me direct, or through the medium of the 

Indian Forester. ” 

E. McA. Moie. 

JUNGLE FIRES SAID TO BE CAUSED BY 
ELECTRICITY. 

A correspondent enquires whether electricity (or “ small light- 
ning ’0 ia the grass, could possibly cause jungle fires. This is cer- 
tainly novel. 

1 have heard that bamboos rubbing together under the influence 
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of the hot winds, produce fire through friction. Stones rolling 
down the hill and striking fire by contact with other hard 
stones are also said to kindle fires. Now there is another cause 
assigned — small lightning. 

In no accounts of the action of lightning which I have read 
is there any mention made of small lightning. Still this does 
not exclude the possibility of its occurring in the fierce dry heat, 
under a vertical sun. I remember a cover over a tent door becom- 
ing so much electrified that my hair turned up to it, and electric 
sparks came into my hand when held near. There was no other 
cause to all appearance at work, but the mere heating effect 
of the sun, which shone upon the cloth cover. Very much 
stronger sparks of this sort would be capable of setting fire to 
dry material, and it would be extremely interesting if such a 
phenomenon could be proved by actual observation. 

H. Warth. 


FOREST TREES SUITABLE FOR BANGALORE. 

TO THE EDITOR OF THE INDIAN FORESTER.” 

Sir,— I beg to acknowledge the receipt of the sdl seeds ; they 
had all germinated, and had almost one inch of root, but 1 was 
sorry to observe that the maggots had got to them and caused 
some damage. 

I was not quite prepared for them, and had to get a hasty 
nursery ready and sow them an hour after opening the box, for 
they did not look at all healthy. 

I shall take all possible care of them, and report on their pro- 
gress from time to time. 

Topes. 

Denkaniootta, Salem,! 

hi August^ 1883, i 


GROWTH OF BIJA SAL. 

TO THE editor OF THE “INDIAN FORESTER.” 

Dear Sir, — This is the statement I promised you about growth 
of Bija Sfil in Moharli. 

I made an enumeration of trees over 110 acres of Bija forest 
1877. The proportion of Bija Sdl in the best parts was 8*30 
abou^* crop, and the proportion of the classes was 

Ist. 2nd, 8rd, 4th. 5 th. 

1 5 40 100 50 

E. D« M. Hooper. 



MeatfumMenJt of five Bija Sal trees felled and cut up in tJu Gaverdhun block of the Moharli Forest; diameters are 

those of an average sized tree for each class. 
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growth of bija sal. 
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FOREST DEMARCATION. 

TO THE EDITOR OF THE INDIAN FORESTER.” 

Dear Sir, — In the July Number of the Forester ^^Tuda Bandi” 
appears to doubt the advisability of using boards to demarcate 
forest reserves, and certainly the plan followed by Mr. Palmer, 
and described in your April Number, does not appear to recom* 
mend itself. In the south division of Bombay, boards have been 
used successfully in the demarcation of forest reserves. 

The boards are made of teak 2^' x 12"^ x 2^, and are cut 
along the top and bottom of one side to a triangular edge. 

The section being as in figure. This allows the board to 
dovetail into the tree, cut to receive it like a sliding panel. ^ 
In a short time the growing bark firmly fixes the board, v/A 
which lasts as long as the tree stands. The words reserved 
or protected forest,” as the case may be, are cut into the 
surface of the board. Of course this means of demarcating 
forests can only be used where large trees are to be found. 

The expense of putting up the boards is very small. 

Forestisr. 


REORGANISATION OF THE FRENCH FOREST 
DEPARTMENT. 

With reference to our Note on this subject in the February 
Number, a circular has been issued to the French Conservators 
of Forests by their Director General, M. Loren tz, which we 
have translated somewhat freely, in order to make it more 
intelligible to our readers. It is always of the greatest interest 
to know what system prevails in France, where scientific Forest^ 
has been practised since the days of Colbert, and our readers will 
find much that is analogous to the Forest establishments in 
India. 

“ You will find below the text of a Government Order, dated 
August the 1st, 1SS2, which confirms the New Organisation 
of the Forest Department, of which the foundations had been 
laid by the Minister of Agriculture on the 28th of April preced- 
ing. The publications oi M. Tassy, late Conservator of Forests, 
have made^ known to you the spirit and object of this much 
needed reform. 

It was in fact necessary to put an end to the confusion of 
functions everywhere existing in our Department ; it was necM- 
sary to suppress divers grades corresponding to identical duties 
as superfluous ; and lastly, it was necessary to stop the frequent 
transfers of forest officers, and to accelerate their eWees of pro* 
motion to responsible posts. 
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«Sttch are the reflulta that we may be permitted to expect from 
these reforms. The departmental establishment is simplified. 
It is composed of Inspectors General ; of Conservators ; of In* 
epectors ; of Guards General. It would seem useful to define sum* 
marily the attributes attaching to these several grades. 

**l^pector9 General. — The^ represent the superior administra* 
tion in their tours of inspection in the provinces. 

Visiting the different forest regions every year, in frequent 
contact with the officers of all grades, and thus becoming ac- 
quainted with their capabilites, it is the mission of the Inspec- 
tors General to secure unity of action in conformity with plans 
previously agreed upon. 

** In the intervals between their tours, as members of the Ad- 
ministrative Council under the presidency of the Director Gene- 
ral, they are enabled, from a complete local knowledge to ofier 
their opinions on the proposals made by forest officers. 

“ Conservalore. — ^The Conservator's role is to transmit orders and 
to explain their spirit and object to the officers placed under his 
orders. His attributes are not altered, but the control of opera- 
tions and works, which he used to exercise in concurrence with 
Inspectors, now falls on him alone, and will necessitate a greater 
activity on his part. 

The efficacy of this control will besides be facilitated by the 
early formation of new forest circles. 

" Inepectore. — The Inspector of Forests has now become the 
chief executive officer of the Department, and has the initiative 
and responsibility in all principal forest operations. He prepares 
and executes plans and estimates of works. He directs fellings, 
whether principal or secondary, and remains responsible for 
those, the execution of which is entrusted, in certain cases, to 
his subordinates. He issues all executive orders, and conducts all 
the correspondence. Under the new system he combines Hhe 
former duties of an Inspector, with most of those which hitherto 
devolved on Range officers (chefe de cantonnement\ «.e., Sub- 
Inspector, Guard General, or Guard General ^adjoint! 

The execution of all these duties has been rendered possible 
by the Government order of the 1st of August last, which in- 
creases the number of Inspectors from 160 to 240, and at the 
same time reduces the areas of their charges to about 30,000 
acres. 

“ The Inspector will be assisted in his office-work by a clerk, 
and in his other duties, by a number of subordinates from the 
secondary forest schools. The latter will serve under his orders, 
in charge of Ranges, with the title of Guard General, and will 
be re^onsible to him. 

Gimd General . — The Gnard General is an officer whose duties 
are essentially active, who should be as often as possible lodged 
m a house belonging to the Department, and should keep 
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neither an office nor official papers. He sapplies Ids superior 
verballyj or in the form of notes^ with the necessary data in 
matters of a simple nature; he carefully supervises the works 
in progress in his range; he surveys * coupes/ and submits 
sketches of them; he superintends petty sales of forest ^roducej 
and he makes over timber to public departments ; he inspects 
and estimates the value of windfalls and dead wood ; with the 
help of a forester (brigadier) he assists his Inspector in the 
operations of tree^marking, ^reeolemenV (counting stumps of 
previous fellings), thinning, and enumeration ; he dvCcts certain 
of these operations according to the instructions, and under the 
control of the Inspector ; in the actual supervision he stands 
between his superior and the subordinate staff (Foresters and 
Guards). 

** In the above remarks I have purposely omitted to mention 
the Inspector ** and to define his duties, because to this 

grade no particular functions are assimed. 

*^In a not distant future it will only be held b^ young 
officers, and for a few years only, until the expiration of a 
novitiate, during which they will fit themselves for the duties 
of Inspector, whilst working as BangS officers, or in the special 
branches for working plans, or ^ reboisement^ (re-stocking of 
waste land), or finally, in office work. But in the interval, until 
a proper proportion can be established betwseen the number of 
Inspectors and that of the students of the Nkncy Forest School, 
the title of Inspector ^adjoiiU^ will be necessarily borne by 
many officers who are already qualified to act as Inspectors. 

Until it is possible to provide for these officers, and except in 
the case of transfers for their private convenience or for the sake 
of the public service, they will continue to act as Bange officers. 
Their charges will, however, be modified, if possible, so as to 
comprise one or several Banges (Cantonnements) as held by a 
Guard General (of the New Organisation). 

The Inspectors at present in char^ of Divisions will undertake 
the new lato'fhat the New Organisation imposes on them, the 
more easily, that it will be, shared by an increased number of 
intelligent fellow-workers. 

In conclusion, I wish to re-assnse officers from the secondary 
schools at present in charge of Banges. 

''Not only does access to the superior grades remain open to 
them, according to the rules in force, but the Administration 
pmposes to faoiUtate their promotion by allowing them to attend 
the lectures at Nancy before passing the final examinations 
there. And finally, the Administration reserves to itself the right 
of giving temporary appointments to certain Inspectorships on 
full pay, to such Guar& General as may have given proofs of 
real merit, and whom circumstances, independent of their own 
free win, may have prevented from undergoing the prescribed tests. 
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"In the same spirit it is intended that in order to reward 
capable and zealous Forestersj officiating promotion to certain 
posts of Ouard General may be open to them^ although they 
may not have undergone the tests of passing out from the sec- 
onaary schools.. 

» For the success of the reform^ I rely on the zeal and good will 
of officers of all grades. They will find in the New Organisa- 
tion better chances of promotion^ and will be able to devote a 
part of the time hitherto was spent in the office to out-door work. 
To these advantages 1 hope that increased pay may soon be added, 
and in this expectation I am enoouraged by the benevolent in- 
tentions of which the Minister of Agriculture has already given 
us so many proofs. In any oasci I can announce that travelling 
allowances will shortly be better proportioned to the actual ex- 
penses incurred by officers.^^ 



JJ. Reviews. 


PROGRESS REPORT OP FOREST ADMINISTRATION 
IN THE HYDERABAD ASSIGNED DISTRICTS, 
COORG AND AJMEBE, FOB 1881 - 82 . 

Wfl have reviewed in previous numbers the progress made in 
Forest Administration during 1881-8^ by all the principal pro- 
vinces in India^ but there still remain the districts named above 
which call for a brief notice. 

I.— The Hydbeabaix Assigned Distmots. 

By the transformation of certain district reserves into State 
reserves^ the latter have been increased by 126 square mileSi and 
the re-classification of the former will prpbably be concluded at 
an early date. The district forests arel^ing divided into State 
reserves, district reserves, rhamnaa (grazing lands for stations 
and large towns), babul bans and permanent grazing grounds. 
It seems to us that all these different classes of forests should be 
placed under the same regulations as suggested by the Govern- 
ment of India, or unnecessary legal complications will be sure to 
arise. We have reason to believe that a new survey of these 
forests will be commenced next season by the Forest Survey 
Branch. 

46 miles of roads in the Melghat, were completed by the 
Public Works Department, and road making will be steadily 
continued in order to distribute bamboo, cutting over as large an 
area as possible. 

7*9 per cent, of the 6,00,000 acres attempted to be protected 
were burnt, which is about the average percentage of failures 
since the commencement of fire-protection. Success varied great- 
ly, however, in the different divisions, from 6 per cent, in the 
most important, the Melghat, to nearly 30 per cent, in the Wun. 

Para. 16 on this subject, which runs as follows is interest- 
ing:— 

Hitherto the beneficial efi’ects of fire-conservanpy such as the 
creation of a forest soil, increased reproduction, diminution in the 
rank growth of grass, &c., have annually been recorded, but I now 
have to bring to notice an evil which is making itself felt more and 
more every year, eir., the enormous increase in insects, some troable- 
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Bome only to man and animalB, others injuriona to vegetation. A* 
mong the lattw may be^ mentioned a caterpillar) ^bich in the first 
break in the ramS) eapecially if it u a long one, attacks the teak tree 
in Bwarms, leaving it almost bare of foliage, and thns checking its 
growth to a serious extent. Teak seedlings, too, suffer great injury 
from an insect which buries its eggs in the latest growth. On the 
production of the larvas large excrescences are raised, and the leading 
ehoots ultimately killed. How far this insect will affect the future 
of the trees remains still to be seen. The “ borer” too, is becommg 
much more plentiful than formerly.” 

Now it is undoubtedly true that the conditions favor- 
able to forest vegetation are, as a matter of course, favorable 
to certain classes of insects, especially feeders on the leaves 
of trees, which food is both increased and preserved. But as 
regards those that depend for their livelihood on nnhealthy 
trees and decaying wood, we are inclined to believe that fire- 
protection would lessen their number, provided a market could 
be obtained for all mature timber. It appears, however, that in 
the Melghat no wood can be sold except teak, so that owing to 
fire-protection there is probably a large quantity of decaying and 
fallen trees which cannot be lioid, and are not burnt as in former 
times. This evil should however diminish as soon as the forests 
get opened out. 

Dbya cultivation, we are glad to observe, has been brought 
under complete control. 

The following remarks about the anjan are of interest 

** In the Qerumatergaon reserve there is always a profusion of anjan 
{Hardwickia hinata) seedlings in the monsoon and winter months, 
bnt most of them disappear in the hot weather. With a view to as- 
certaining the proportion that surrive, 1 had several plots selected 
in different localities, some on plateaux, others in valleys and on the 
sides of hills, and the number of plants in each counted. Mr. Pre- 
vost has been unable to furnish me with a detailed statement of the 
results in time to be incorporated in this Report. He remarks, how- 
ever, that the greater number of the plants shed their leaves in the 
hot weather, and were apparently d^, but on examination of the 
roots they were found to be still alive, and on the first fall of rain is 
May large numbers threw out fresh leaves. 

The anjan seedling would, therefore, appear to have the same 
peculiarity as the teak, m that the stem dies down every year until the 
root has sufficient strength to throw up a shoot vigorous enough to 
withstand the hot weather.” 

Wo presume the Conservator refers to teak seedlings in Hy- 
derabad only, as they certainly do not die down year after year 
in Burmah. 

It is regretable that the aorplna revenue shows an alarming 
^ndenoy to diminish, and is less by half a lakh of rupees than 
that of 1880-81. We are at a loss to reconcile the decrease by 
^i81,lt00 of the number of bamboos exported from the Melghat 
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division with para. 19 of the Conservator’s report^ in whidh it is 
stated that the demand for bamboos is rapidly increasing owing 
to the construction of new roads in these lore^i and that during 
the hot weather months bamboos could not be cut quickly enough 
to fill the large number of carts that were brought into the re- 
serve. 

Mr. Drjrsdale resumed charge as Conservator on the 7th No- 
vember, 1881, and Mr. Bagshawe remained to complete the clas- 
sification of the District forrats. 

IL— COOEO. 

We were amused on finding that this report has been reviewed 
bj^ no less than three different authorities, whose combined re- 
views equal the original in length. 

No change has Imn made during the year in the area of the 
reserves, and the demarcation of the ghftt forests has now been 
complete. They are to be surveyed on rather a novel plan, 
namely by contract. 

Speaking of the unreserved forests, the Commissioner says that 
" their condition is not what it should be from a conservancy point 
of view. While the villagers are very sensitive to the slight- 
est restraint being placed on their privileges, it is difficult to 
make them understand the need of such restraint, and more diffi- 
cult still, to obtain their gratuitous labor in return for a gratui- 
tous supply of wood. The proposal made to place these forests 
nnder the Forest Department b receiving attention.” We trust 
there will be no great difficulties in carrying thb into effect. 

n^e new forest rules are still under consideration, and will 
probably be introduced shortly. 

We are sorry to notice the great failure in fire-protection, 
two-thirds of the area attempted having been burnt, and we fear 
the Deputy Conservator’s opinion as to the slight benefits derived 
from fire conseirvancy has been somewhat influenced by hb db- 
heartening eiperbuce in the year under review. 

Plantations were iacreasea by 110 acres, 85 acres of fuel 
plantations, the remainder chiefly of Sandal. 

From para. 6 of the Government of India review, we find that — 

** The worldng of the gh&t forests b still in an unsatisfaotoy con- 
dition. After the failure of the license system the plan of leasing the 
working of the forests to a respectable contractor was tried, bat this 
measure was equally unsaocessful. It is now proposed to work the 
forest departmentally, but this shonld be done on a small scale only, 
until it has been ascertained whetiier the operations are likely to be 
financially successful or not.” 

The Burplns was nearly Bs. 10,000 in excess of that of the 
BfEvious year, and the stock of timber, principalljr Sandal wood 
u hand at the depdt, showed a difference of vmue in favor of the 
year of Be# 88j000« The sum realized from cardamom Iwea 
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came to Be. 21,000. Leasee for the privilege of onltivating this 
valuable spioe in the ghat forests are granted to respectable ryots 
for a period of seven years. 

We hope Mr.^ Dickinson has had better success last season in 
his fire conservancy, and that he will be able to show yet better 
financial results. 

III. — ^Ajmeke. 

The forests were inspected by Messrs. Moir and Fernandez, 
who have submitted a report which is under consideration. 

The reserved area has not been increased during the year, but 
detailed enquiries have been made which will enable considerable 
additions to be made when the new settlement is started in 
1884*. 

Fire protection was a complete success, only 8 acres being 
burnt. 

In para. 8 of the Commissioner’s report, we find that — 

5,882 trees of various sorts were planted daring the year as an 
experimental measure to see what kind of plants can live entirely 
without water, and in what months of the year they are most in want 
of it. In Danta, of the Siris trees planted along the nala, only 43 per 
cent, survived. In Merwara, Kalia,* Charal* and Nim seem to get on 
without watering if they are planted on a large scale, with a failura 
of 20 per cent only, and of Dodoma viscosa, Kaith and Imli* only 25 
per cent, survived.*’ 

The most important forest problem in Ajmere is undoubtedly 
the grazing question. The area available for pasturage is esti- 
matedat 1,68,000 acres, and thestock of cattle, sheep, goats, camels, 
donkeys, &o., at 1,69,000, or more than one animal per acre, and 
it is stated that this area should suffice if properly managed. 
In order that this may be done, it is essential, in the words of 
the Government of India, to increase the forest reserves until 
they become capable of yielding all the forest produce and graz- 
ing required by the people, not only in ordinary years, but also 
in times of scarcity. It is proposed to be^n by utilizing the 
catchment areas of certain important tanks, such as the Anasagar 
lake, as reserved forests. 

The financial results were good, the receipts having largely 
increased, whilst the expenditure was moderate. We see no 
mention made of the experiments which we understood were 
being conducted to determine the effect of forest conservancy on 
the springs, &c. 


JOURNAL OF FORESTRY. 

Amongst numerous other articles in the April Number, we have 
one on " Training for the Forest Service in Prussia,’* also au 


8 p 


* Scientifio names not given. 
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interesting acoount of the Larch and its uses, and a Summary of 
a paper read by Dr. H. Cook before the Meteorological Society 
on the Simoon and Dust-storms of Beluchistan from May to 
August. He says-—'' These months may be considered as the 
summer of the hill country of Beluchistan, though the natives 
expect the weather to change soon after the fall of rain, which 
takes place about the end of July and beginning of August. 
Compared with that of the plains, the climate is delightful. 
The actual heat is greater than that in England, especially the 
intensity of the sun's rays, but the weather is less variable. 
Fruits and crops as a rule ripen earlier, and are not exposed to 
the vicissitudes of the English climate. The atmosphere is 
clear and pure, the air dry and bracing. Dr. Cook describes 
different kinds of dust-storms, and considers that they are due 
to an excess of atmospheric electricity. With regard to the 
simoon, which occurs usually during the hot months of June and 
July, it is sudden in its attack, and is sometimes preceded by a 
cold current of air. It takes place at night as well as by day, 
its course being straight and defined, and it bums up or destroys 
the vitality of animal and vegetable existence. It is attended 
by a well marked sulphurous odour, and is described as being 
lice the blast of a furnace, and the current of air in which it 
passes is evidently greatly heated.'^ 

The May Number commences a new series of the English 
Journal, which henceforth appears as ^'Forestry; a Magazine for 
the Country." We wish the new series every success, and venture 
to suggest that a little less sentiment and a little more forestry 
would greatly enhance our contemporary’s value. In " Forest 
Bambles in New South Wales," we have a vivid description of 
the forests clothing the blue mountains, and there are also papers 
on the proposed British School of Forestry and on the proposed 
International Forestry Exhibition to be held at Edinburgh in 1^84. 

In the June Number there is an article on **Epping Forest" 
and its future management, in which the great danger from fire, 
owing to theniunb^ of excursionists, is alluded to, and a sugges- 
tion made to form broad fire lines on each side of all frequented 
roads. “ Forest Rambles in Norway " is light and interesting 
reading, whilst in another part of the Journal a calculation is 
made of the cost per acre of “ The Re-afioresting of Ireland, " the 
measure so warmly advocated by Dr. Lyons. 



I Timber ^arket. 


PRICES CURRENT. 
Rangoon Teah 


Sawn Timbers, ••• ••• 

Planks, long lengths,^ • •• 

Sheathing Boards, i inch, 1 

>f M ^ ^ 

Boards, 1 i> 


...Rs. 80 to 105 per ton, 
... «• 120 to 130 „ 


Nominal 


120 to 140 
105 to UO 


» ••• I 

" 

„ •••✓ 


Moulmein Teak. 


Square Timbers, 20 to 30 feet long, , _ - , • 4- i.__ ern nnWc fseL 

10 to 24 inchea square, first class, Rs. 106 to 146 per ton of 50 cubic feet. 

Square Timbers, 20 to 46 feet long, 

^4 to 18 inches square, 

Second-class Timber ” ” ” 

Planks, long lengths, first class, ... „ 120 to 145 „ 

Porniture Planks, 18 inches and up- 

wards, and 1 inch thick-good, 130 to 170 „ » 

Sheathing Boards, i inch, double,... » 135 to 100 „ » » 

,. „ finch, ” ” 

Scantlings (of sizes), • " ” 

Moulmein Cedar, square timber, ... v » 

Peemab ” 


Mahogany, 

Ash Oars, aae 

Saul, sm^, \ 
I, large, I 


^Amencon and Colonial Timber, 

Ast 5 poT BPpl ^ thick* 
:: ::: ::: „ sf too per foot. 

E8.70 to no per ton. 


Johore Squares, 

Calcotta: 
August, 1883. 


GO to 65 


MssBBSe Mackbhzii Lyaix & Co. 



JY' oTEs, Queries and ^xtracts. 


Treb Pruning. ‘Bark once injured or loosened can never at- 
tach itself again to the trunk ; and whenever wounds, abrasures, 
or sections of loose bark exist on the trunk of a tree, the damaged 
part should be cut away cleanly as far as the injury extends. 
Careful persons have been known to nail on to a tree a piece of 
loosened bark, in the hope of inducing it to grow again, or at 
least of retaining on the young wood its natural covering. Un- 
fortunately the result produced by this operation is exactly 
opposite to that intended. The decaying wood and bark attract 
thousands of insects, which find here safe shelter and abundant 
food ; and, increasing rapidly, hasten the death of the tree. 

In such cases, instead of re-fastening the loosened bark to the 
tree, it should be entirely cut away, care being taken to give the 
cut a regular outline, especially on the lower side ; for as has 
been already explained, if a portion of the bark, even if adhering 
to the wood, is left without direct communication with the leaves, 
it must die and decay. A coating of coal-tar should, of course, 
be applied to such wounds. 

Loosened hark . — It is necessary to frequently examine the 
lower portions of the trunk, especially of trees beginning to grow 
old ; for here is often found the cause of death in niany trees, in 
the large sheets of bark entirely separated from the trunk. This 
condition of things, which often cannot be detected except by 
the hollow sound produced by striking the trunk with the back 
of the iron pruning knife, arrests the circulation of sap, while 
the cavity between the bark and the wood furnishes a safe retreat 
for a multitude of insects, which hasten the dt*struction of the 
tree. The dead bark should be entirely removed, even should it 
be necessary in so doing to make large wounds. Attention, too, 
should be given to injuries to the ()ark caused by the fall of 
neighbouring trees. These may remain hidden for years, and 
are often only detected by the peculiar sound produced by a 
blow of the pruning knife. Cases of this nature require the 
treatment recommended for the last class. 

Cavities In the trunk . — Very often when a tree has been long 


• Translated from the French of A. dcs Care, by Charles S, Sargent, Professor 
ol Arboricultnre in Harvard College, U. 3. 
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neglected, the trunk is seriously injured by cavities caused by 
the decay of dead or broken branches. It is not claimed that 
pruning can remove defects of this nature : it can with proper 
application, however, arrest the progress of the evil, and in such 
cases should always be resorted to. The edge of the cavity 
should be cut smooth and even, and all deeomposed matter, ol^ 
growth of new bark formed in the interior, should be carefully 
removed. A coating of coal-tar should be applied to the surface 
of the cavity, and the mouth plugged with a piece of well-season- 
ed oak, securely driven into place. The end of the plug should 
then be carefully pared smooth and covered with coal-tar, pre- 
cisely as if the stump of a branch were under treatment. If 
the cavity is too large to be closed in this manner, a piece of 
thoroughly seasoned oak-board, carefully fitted to it, may be se- 
curely nailed into the opening, and^ then covered with coal-tar. 
It is often advisable to guard against the attacks of insects by 
nailing a piece of zinc or other metal over the board, in such a 
way that the gprowth of the new wood will in time completely 
cover it. 

These 'operations resemble, if such a comparison is admissible, 
the fillings performed by dentists, and with the same object, to 
check the progress of decay. 

Th use of CoaUtar, — Coal-tar, a waste product of gas works, 
is a dark-brown imperishable substance with the odour of creosote. 
It can be applied with an ordinary painteris brush, and may be 
used cold, except in very cold weather, when it should be slightly 
warmed before application. Coal-tar has remarkable preservative 
properties, and may be used with equal advantage on living and 
dead wood. A single application without penetrating deeper than 
ordinary paint forms an impervious coating to the wood cells, 
which would without such covering, under external influences, 
soon become channels of decay. This simple application then 
produces a sort of instantaneous cauterization^ and preserves from 
decay wounds caused either in pruning or by accident. The odour 
of coal-tar drives away insects, or prevents them, by complete 
adherence to the wood, from injuring it. After long and ex- 
pensive experiments, the Director of the parks of the city of Paris 
finally, in 1863 , adopted coal-tar in preference to other prepara- 
tions used for covering tree wounds, as may be seen in all the 
principal streets of the capital. 

Employment qf Coal-tar on Fruit Trees.— It is for this reason 
that the application of coal-tar should not be made except with 
considerable caution in the treatment of wounds on drupaceous 
fruit trees (cherries, peaches, plums, &c.), and especially on the 
plum tree. It has often been observed that the bark of fruit 
of this class have suffered from the application of coal-tar. 
This is not the case, however, with pome-baring trees (apples, 
pears, &c.) ; to these coal-tar may be applied with perfect safety. 

It must not be supposed from these remarks that coal-tar can- 
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not be used on the plum or other trees of its class. On the 
contrary, there is no substance which can replace it in the treat* 
ment of large wounds on these trees, but it should be used 
cautiously, especially in the case of young trees, and should not 
be allowed to needlessly run down the trunk ; and it is well to 
remember that the more active a remedy, the greater the care 
necessary in its application. 

The practice of leaving a short stump to an amputated branch, 
adopted by some persons to prevent the loss of sap, although 
lees objectionable in the case of coniferous trees, should never be 
adopted. Such stumps mhst be cut again the following year 
close to the trunk, or cushions of wood will form about their base, 
cbvering the trunk with protuberances. These greatly injure 
the appearance and value of the tree, and necessitate, should it 
be found desirable to remove later such excrescences, wounds two 
or three times as large as an original cut close to the trunk would 
have made. 

The custom oi pruning pines is very general in France, and is 
often carried to excess. The removal of all branches, with the 
exception of a few at the top of the tree, must greatly interfere 
with the growth in diameter of the trunk ; and healthy branches 
should not be removed for the sake of creating a clean trunk of 
more than one-half, or at the most two-thirds, of the entire height 
of the tree. The general rule of pruning already explained in 
the ease of deciduous trees, and which establishes a portion be- 
tween the number of branches which should be removed and the 
size of the tree, might with advantage be more generally applied 
in the treatment of pines . — Tropical AgricuUuricU 

Australian Trees on the Niloiris. — Dr. Brandis, the Inspec- 
tor General of Forests, wrote as follows in a note to Govern- 
ment in May 1882: — The plantations of Australian trees on 
the Nilgiris now cover a considerable area, and some of them 
have been already cut over. The oldest of these plantations date 
back as far as 1857, and, considering the extremely rapid growth 
of the Blue-gum and the laiige Acacia, it is time now that the 
rate of growth, and tables of growing stock per acre, at different 
ages, be drawn up. These tables must be l^ed upon the ex- 
amination in detail of most of the existing plantations on the 
plateau, and th^ will furnish data for estimating the outturn 
of thinnings, and the final crop at different a^s. The enquiries 
which must be made for this purpose will prooably also lead to 
clearer views reading the principles by which thinnings, the 
formation, and the treatment of these plantations generally should 
be regulated. It will doubtless be foui^ necessary, sooner or 
later, considerably to extend these plantations on the plateau, 
and the results, which the enquiries here suggested will furnish, 
will be found useful in arranging those operations in a systematic 
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manner. ” The Government of Madras concurred fwith Dr. 
Brandifl in these views, and the services of Mr. Hutchins, of the 
Mysore Forest Department, were made available for this duty. 
He devoted 4fJ months to the work, and has submitted to Govern- 
ment a most exhaustive report, which contain full details of the 
methods adopted and the results. These include reliable data as 
to the average annual increnient per acre or individual tree, and 
the reducing factor necessary for calculating the same.— & /• 
Observer* 


THE SAL (SAUL) TREE {SHOREA ROBUSTA). 

N. 0« JDipterocaTpacecB, 

Dear Sib,— How comes this magnificent Indian timber tree 
(named by Gcert. after Sir J. ore— Lord Teignmouth, 
Governor -GeneraP^) to be called Sal, which is the correct Per- 
sian name for the Teak (Tectona grandie) ? S&l is apparently 
a Bengali term. 

Ghore Pore. 

The Deccan, \ 

19th July^ 1883, ) •^From He Asian* 


Changes at the Nancy Forest School. — A friend home on 
furlough writes as follows regarding bis late visit to Nancy : — 
“ The old song is fulfilled — ^ Le forestier gai et content est sup- 
prim^ par r^glement.^ The manUau is replaced by a machine 
resembling what ladies call a Langtry Cape. Tight sesthetio 
breeches instead of the baggy trousers of old, and a sword, over 
which the eUvts are always tumbling, represents the dear old 
toothpick. ' II ne reste que la casquette,^ and that they are 
ashamed of. Ichabod ! the glory is departed. They salute each 
other every time they meet, and pky at soldiers. * Eheu fugaces I * 
Put the above into the ' Forester * inside black lines one inch 
wide.” But these are trifles ; we are, however, glad to contra- 
dict a rumour partly due to a circular letter regarding a sub- 
scription list for a memorial to the late Professor Bagneris, that 
the training of candidates for the Indian Forest Service at Nancy 
will shortly be discontinued. We sincerely hope that the Indian 
Forest Service will profit for many years to come from the ex- 
cellent instruction in Forestry which Nancy affords. 


The Lipb of Tihbeb.— The ordinary life of unprotected timber 
structures is not more than twelve or’fifteen years. 'Kmber ex- 
posed to moisture in the presence of air, especially if in a warm 
place, or to alternate wetting and drying, will decay rapidly. 
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Sap and moisture retained in timbefi by* painting or closing in 
the sticks before they are seasoned through, will cause decay of 
a very insidious kind, as it works in the interior, leaving an 
apparently sound exterior or skin, which is the layer that had an 
opportunity to season. Paint on unseasoned timber is, there- 
fore, more hurtful than serviceable. Large sticks of timber dry 
so slowly that, before they are seasoned throughout, decay may 
begin, and hence pieces of small scantling are preferable to large 
ones. Dampness and a lack of ventilation combined will hasten 
decay. The best seasoned timber will not withstand the effects 
of exposure to the weather for much over twenty-five years.— 
Lfwnbef World. 


psITUAI^. 


We are very sorry to have to record the death of Mr. Harold 
M. Reed from heat apoplexy in British Burma. 

Mr. Keed went up for the Indian Civil Service in 1879, but 
failed, and continued his studies at Baliol College, Oxford. , From 
here he competed (or the Forest Department, and took the first 
place at the entrance examination of November 1880. He 
received hie appointment of Assistant Conservator of Forests so 
recently as December last, when, immediately on his arrival in 
Burma, he was posted to the Working Plans Division of the 
Pegu Circle. 

Mr. Reed^s death took place in April, and we regret that an 
earlier notice has not appeared, owing to no particulars having 
reached us until quite recently* 
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TBANSLATION of M. FUTON’S AM^INAGEMBNX 
DES FORETS. 

APPENDIX. 

Admini^traiv&n, of an estate consisting of several Forests, 

The question has often been proposed as to what kinds of 
records should be kept up, and what system of management 
employed, in dealing with an extensive forest property. 

I shall not pretend in a few pages to deal fully with a matter 
involving so many weighty interests, but shall only offer a few 
remarks from my own experience, as the question is well worth 
study and reflection. 

In 1872, I visited the important forest estates of the N.....* 
family, which I had before inspected in 1865. The object of my 
visit, was not so much to study the forests from a cultural point of 
view, nor to examine the actual system of working, but to 
gain information regarding the supervision of such a large 
forest property. 

The landed estates which this family has been wise enough to 
preserve undivided for several generations, are managed in 
behalf of the different branches of the family, by the Duke de 
N , the present head of the family. 

The forests are situated in different parts of Luxemburg, 
Switzerland and France. In 1860, working-schemes for their 
management were drawn up by foresters from the Nancy Forest 
Schom ; they contain 75,000 acres, and thus equal in extent the 
average area of a State Conservator’s charge. 

The Duke of N , with great kindness, offered to assist me, 

and conducted me to his office, where a large map was hang- 
ing, in which some pins with red and black heads were 
** It is from this place/’ said be, that I direct the exploitation of 
our forests.” 

My staff is reduced to what is absolutely necessary ; an agent, 
jvho on his own responsibility directs all the work in his circle, is the 
local unit of management, and a few inspecting officers whom 1 send 
to the different places, and whose progress I follow on the map by 
of the pins, form my oontroUing staff. 

3 Q 
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“ As forest-guards, I have only wood-cutters, who are placed unddr 
the supervision of an overseer, a woodman too, and who are engaged 
by the year, and paid at the rate of 8 or 4 francs a day. This may 
appear to be an expensive system, but wood-cutters are easily attracted 
from the forests by the more remunerative wages obtainable in towns 
' and manufactories, and it is dangerous to expose forest-guards on 
insufiScientpay to temptation. Taking everything into consideration, 
it is a great advantage always to have skilled wood-cutters available 
without the necessity for employing contractors. My wood-cutters 
execute all fellings, except those of large trees which can be sold 
standing, undertake earthworks, plantations, repairs of roads^ &c. 
A few hours in each working day, according to circumstances, are 
spent in patrolling. 

** The work is regulated in the same way as in manufactories ; the 
zeal of the workmen being stimulated by offers of reward for rapid 
execution. Finally, my workmen, at certain seasons, are employed 
in cultivating our lands which adjoin the forests. 

Agriculture approaches sylviculture in so many directions, that 
the two interlap, and the whole property is greatly benehtted by their 
mutual assistance. 

** The basis of my system of administration is to hare good work- 
ing-schemes. Without this I consider reasonable management im- 
possible. The working-scheme is the agreement- bond between the 
proprietor and the administrator of each working-circle, and only 
by means of it, can the latter be allowed that liberty of action 
which, founded on responsibility, raises man above the condition 
of a mere machine, and interests him properly in his work. The 
working- scheme alono permits a proper control of his management, 
and affords the inspecting officer a basis apart from purely personal 
observations which will always give rise to controversy. The working- 
scheme should have a special and uniform system, adapting itself to 
the verification and control of results. The simple method so suc- 
cessfully introduced into France by Lorentz and Parade, and so well 
taught at the Nancy School, will thoroughly satisfy this condition. 

“ Whatever may be the nature of the locality, ai^d of the cultural 
exigencies, the main outlines of the working-schemes can bo uniform 
throughout. For instance, ip coppices, the annual coupe is in reality 
a periodic block with a period of one year. In high forests, the 
compartments correspond to permanent difterenozs of forest growth. 
The grouping of compartments Into periodic-blocks, the selection of 
longer or shorter periods according to the difficulties of regeneration, 
the choice of the rotation, according to the object held in view by the 
proprietor, are made so as to assure all conceivable economic and 
cultural conditions. These factors can be definitely fixed, or modified 
as necessity arises, without altering the main outlines of the working- 
scheme. 

“ The second difficulty was to assuro an eftective control of the 
working-schemes by means of records, which should be at once simple 
and capable of centralization. This has been carried out by with- 
drawing from the records all facts concerning labor bills, sales, works, 
all that relates to verifying the estimation of the standing crops, 
everything, in a word, which relates to the administration of the 
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property. These subjects are relegated to auxiliary books, and have 
nothing to do with the carrying out of the working-schemes. 

Thus reduced to manageable proportions, the records of the 
working-schemes, show clearly, at any moment, and after a mere 
glance, what point of the working-scheme has been reached, and how 
it is being applied. 

** The administrative side of the management of each forest has 
been assured by special system of records, or rather by a summary of 
each year’s receipts and expenses. 

** I have been obliged to put an end to the submission of general 
reports, in which the writers, more or less plainly, harp their own 
praises, and only accept tabular statements of results which allow 
comparisons of the net proceeds of my estates to be made from year 
to year. 

“ Such are the outlines of my system of administration ; and the 
practical working, under the three heads I have given, are as follows : — 
The working-scheme of each forest is summarized in three tabular 
statements in the following manner : — 

The first statement gives the general heads of the working-scheme, 
and contains the reducing factors of the standing crop in cubic metres, 
as adopted for the capability and the valuations. 

“ The second statement relates to the general scheme of working, 
and with a few slight modifications is equally applicable to coppices, 
regular high forest, or forests managed by selection, 

“ The third statement includes the special part of working- schemes 
for high forests, and would naturally have no application for coppices. 
The summaries in these tabular statements have been prepared with 
the sole object of clearly setting forth the figures which I always 
require, for ready reference. Ttcy are not by any means a substi- 
tute for the draft working-scheme, which is kept by the local ad- 
ministrator. 

Forest of 

belonging to 


Working Circle No. 

Name 

Area 


System of'managcment,* 


Rotation, years. 

Period, years. 


No. of periodic blocks, j" 

Volume of standing timber,! 

Year of commencement of the working-scheme, 
General features of the working- scheme, § 


• Coppice, atored-coppico, high forest, or selection forest, 
t In coppices, periodic htock is replaced hj c^upe ifeihng), 

£ A note should be added as to the density of the crop superabundant or in- 
BUfficient if the forest is being converted. 

. § The general chaimctor and object of the working-scheme should be stated 
in a summary way. 
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'Dimn^ten 
0*20 metres, 
0-25 „ 

0-80 

0-85 „ 

*0-40 „ 


Redueing/aeton. 


••• 




ottbic metm. 

It 

9t 

If 

It 


Oeneral TahU of Ftllings^ 


Kowsnclatube 

Areas 

Actual 
age in 
(18 ). 

Period 

for 

working. 

Age at 
time of 
working. 


Of 

periodic 

blocks. 

Of ' 
compart' 
ments. 

Of 1 
periodic 
blocks. 

Of 

compart- 

ments. 

Remarks. 

1 

2 

3 

4 

6 ' 

6 

7 

8 

j 

1 



i 

(18.. 

-18..) 

1 

Oeneral notes 
regarding works 
of improTe- 
menU 


In coppices, colnmns 2 and 4 will bo blank. In stored coppices 
nt the hiM of eoininn 8, the plan for leserring atores should be 
noted* 
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Spteial Table vf Filings Jor* th»Jir»t period, ftwn 18 tola . 


I 


Deacription 
of standing 
crop. 


< 



< 


Natnre of 
operation. 


Extent of 
felling, by 
area. 


Remarks. 


§ 1. ' Abnormal produce, or that beyond the 
scope of the working-scheme. 


Approximate estimate 
of the normal volume 
to be felled. 


A. Fellings by volume, 
B. Fellings by areae 


Total voinme to be fell- 
ed, distributed as fol- 
lows: — 

1. Ordinary fellings,.. 

2. Fellings in the re- 

serve, 

3. Extraordinary f e I- 

lings, 

Total, •• 


§ 2. Normal produce, or that within the scope 
of the working-scheme. 

A. Fellings by volume. 


^ Works to be executed 
in the first period. 


Revision of estimate 
made in 18 . 

Total volume to be fell- 
ed, distributed as fol- 


lows:— 

1. Ordinary fellings,.. 

2. Fellings in the re- 

serre, 

3. Extraordinary f e I • 

Total, •• 


“ The record prepared each year for registering the progress of 
the working-scheme, only includes one simple and uniform state- 
nient, adapting itself by means of slight modifications, to every 
system of management : coppices, high forests, selection forests. 
It is merely a debit and credit account for each period and for every 
compartment, and only differs in form from that generally adopted, so 
M to represent the facts of the case in a more striking manner. A 
separate register is kept for each class of fellings prescribed by the 
working-scheme. Thus .in stored-coppice, there are generally two 
registers, one for the coppice, and one for the stores; in regular high 
forests, there are two or three registers ; in forests under conversion 


- ^1*1® will not be required for coppices, only the notes given in ooIobb 

7 will be added to the general table of fellings, which ^ne will be required. 
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their nnmber may he farther increased. The figures for ordinary 
fellings are written in black ink, and in red for the fellings in the 
reserve, and in blue for extraordinary fellings. 

Begister of the working -scheme^ Period from 18 to 18 , Fellinge 

hy* * * § 


Periodic blocke, ^ 

t 1 

4 

Compartments, | 

I. 


1 

Fellings. 

—A. 




Total, 

OB 

a 

‘•H 

O 

d 

i 

£ 

a 

M 

U 

X P 

Remarks. 

la. 

1 

16. 

— ^ 

&c. 




Cnbic contents or I 
area to be felled, 1 

It 

t 

t 




§ 

« 

II 

II 

1 

188 , 

188 , 

188 , 











A separate register 
is kept for each succes- 
sion of fellings pre- 
scribed in the work- 
ing-scheme. 

When the cnbic con- 
tents of the standing 
crop is revised, the 
tabic is closed by a 
line, and a fresh re- 
gister commenced. 


“ Thirdly, we have the register of management in two statements, 
one for receipts in material, and in cash ; and tho other for expendi- 
ture. 

“ Tho former will include produce not provided for in the working- 
scheme : windfalls, dead trees, fellings in forest areas beyond the 
limits of the working-scheme. We thus have — 

Amongst the foreseen produce^lst. The principal produce, that 
which is given in the calculation of the capability either by area or 
volume. 2nd, The secondary produce, due to clearings or thinnings. 
Amongst the unforeseen produce, there is no reason for distinguishing 
between the principal and secondary produce : there is only accidental 
produce. 

“ Finally, under the cash receipts, accesBory produce includes the 
proceeds of game, fish, pasture, and any produce other than wood 
and timber. 

The fellings by area are entered both by area and volume, the 


* Area or rolnme. 

f Only the periodic blocks and compartments in which fellings are prescribed 
by the special table o£ fellings should be entered. In tho case of coppice, the 
periodic blocks are replaced by covpes, 

I Volnme, or area, as the case may be. 

§ This column gives the following information In the heading, the totel 
fBotume^ or area, to be worked^ and below, the volume worked each year, 

II In order not to lose sight of them, the fignres from the special plan of felling 
(samark colnmn) will be entered here. A note will be made if the increase doe 
to growth is inclnded in the reserve. 
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latter resulting from estimate or actual cubage according as the trees 
are sold standing, or after being logged. 

** The statement of expenditure only comprises the special charges 
for each forest, Jiamely, those which depend on the local management, 
and which the necessary supervision of the latter involve. Judicial 
charges and those of the control department are of a general nature. 

I could distribute them proportionally according to the area and im- 
portance of each forest, but they depend more on myself, and on 
external causes, than on local management, the results of which I 
wish to appreciate. For this reason 1 do not allow this head of 
expenditure to enter into the accounts of the separate forests. 

“ The record closes with an account of each year’s results, i.e., the 
number of cubic feet per acre, the cash yield per acre^ and the average 
price of a cubic foot of timber, obtained by dividing the net income 
by the total yield in material. Before doing this, the expenditure for 
protection, working, and maintenance is deducted from the gross in- 
come. A special column shows the expenditure per acre, on works 
of improvement. The original cost of these works is brought forward 
year by year ; that of mainteuauce is only included in the annual 
charges. 

“ Each of these statements only requires a few lines to bo written up 
each year, and I hear from one of my local forest agents, who has a 
charge exceeding 15,000 acres in extent, that he only spend*, one day 
at the end of each year, in writing np the figures of all those state- 
ments. Each agent, in his own division, fills np the statements 
on a fly leaf, which is submitted to the inspecting officer, and after 
the latter has checked the figures, the final entry is made in the 
registers kept in duplicate by both officers. Thus prepared, these 
records may serve to check results on the ground. 

It will be of interest, continued M. de N , to bring to your 

notice the results of this system of management. 

Since my forests have been placed under working-schemes, all 
my agents have become thoroughly acquainted with the tables of 
fellings ; and the operations have acquired a degree of precision pre- 
viously unknown ; the works of maintenance and improvement are 
made without hesitation at the proper time and place ; the fellings 
in each separate periodic block arc made scentifically, so that the 
mere mention of the index and number of any compartment to the 
humblest wood-cutter, will remind him of the proper way in which 
the felling should be executed. The employes are interested in their 
work, and attached to the forest. 

“ Such are the general results. 

Regarding the control of the working-schemes, nothing can be 
easier. The inspecting officer ivho wishes to examine the annual 
fellings on the spot, under each local agent, can at once, by means of 
the records of the working-scheme, ascertain whether or no the pro- 
visions of the latter have been followed, what remains to be felled in 
each compartment, and when the last felling was made. At the slight- 
est suspicion of any incorrect procedure, he goes to the spot. Railways 
liavo not been made for nothing, and our large manufiicturing firms 
have thoroughly appreciated the advantages of the iron way, enabling 
them to reduce their directing staff, and to send inspecting officers 
wherever their presence may be required. 
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« Everything, down to the conduct of the local agent, can thus be 
verified. 1 have always maintained that a balance sheet of a forest 
can be drawn up as pitcisely, allowing for the circumstances of the 
case, as that of an accoiintant's cash box. Thus I have now an 
inspecting officer at X, and the rcgi'^tor of this foro<^t, states that com- 
partment Ic. contains 6,427 cubic metrts, ot which 1,523 cubic 
metres have been already worked out, nnd iheitfore there should at 
the present time be 4,904 cubic metres of standing timber. 

A telegram sent to M. Z and tomorrow or the day after, I 

shall obtain the valuation of what actually remains in the compart- 
ment. This system evidently keeps men on the alert. 1 feel certain 
that not one of my agents would, even for my own pecuniary advan« 
tage, without special orders from myself, venture to execute fellings in 
places not prescribed by the working-schemes, and thus break the 
terms of his agreement with me. Such a measure would be at once 
discovered, and men in France are too honorable to break their en- 
gagements. I have only to guard against excess of zeal, which often 
leads ny agents to cut too heavily, with the double object of pleasing 
me, and of increasing my income. 

I always specially compare the figures representing the average 
price of the cubic metre in my different forests, and endeavour to 
raise them if possible. Nothing can be more variable ; from scarcely 
2 francs, which is the value of the cubic metre in some hill forests 
in the Jura, it varies everywhere up to 20 francs in the forest of 
X in Luxemburg. The slightest improvement, which can raise the 
ralue of the cubic metre by a few centimes, in a forest without ex- 
port roads, will be followed by a considerable increase in my income. 

*Whil6t preparing my budget therefore, and deciding as to the 
amount 1 intend to devote to improvements, 1 do not distribute this 
sum proportionally to the area of the forests — ^which would be to 
act in the dark — nor in proportion to their cash returns — which 
would be a false step, and would give the most to the forest requiring 
the least, but in proportion to the average yield per acre, and to the 
price in the forest of the cubic metre. 1 am thus sure of expending 
capital where it will yield the best return. 

“ In conclusion, allow me, said M. de N to draw your attention 

to the promptness with which I can answei^ every possible enquiry you 
may make regarding statistical and administrative matters. What 
do the forests produce in cubic metres? What is the average 
value of the cubic metre, at such and such a place, and what is the 
proportion of timber and firewood which go to form this figure? 
"What is the total original expenditure since such and such n dale on 
works of improvement in each forest ? What does the maintenance 
of these works cost? 1 can answer all these important questions in 
an instant, and even if I had twenty or thirly times my present area, 
1 should be just as ready to answer ; and in older to do so should only 
have to produce twenty or thirty simple records.” 

I could only admit the ^^plendid results of M. do N 

system, and thank him for so courteously affording m© 
information regarding it. His system of managing the here- 
ditary forest estates of his family^ is now offered as an object 
study to the public. 
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NOTES FROM REWAH. 

(^Cvndvded from page 440). 

T wllX conclude my notes with a few remarks on the subject of 
1 0 On page 400 of the “ Forester,” the lac forests were indi- 
cated as a seMrate tract of country. This was incorrect, as the 
cultivation is not confined to any one particular area south of the 
TCaimnrs The two trees on which the deposit is chiefly formed 
»e the palds and kosum, BtUea Jrondoea and Sehletchera Mjnga, 
and these two species are reserved as royal woods throughout the 
State, and care taken to protect them both in Malta and iahM 

although trees of this species abound in all forest localities, 
it has been found desirable to restrict the systematic cultivation 
of lac to four principal districts— Singrowli, Sohagpur, Chendia 
and SingwSra. In these four illdquas the inhabitonte of all 
forest villages take an interest in the cultivation, and derive a 
certain amount of profit from it. In parts of Singwara and 
Sinerowli the country has somewhat the appearance of being 
covered with olive groves, owing to the careful manner which 
the palds or chnla, as it is locally termed, has been protected, 
even on cultivated lands. Over considerable areas of country, 
iho fields are divided by borders of these trees, and in very 
many cases they may be seen dotted about the fields themselv^ 
The raltivation is left entirely to the people, who for mny years 
have been well acquainted with the procMS, and are thoroughly 
conversant with thl habits of the insect, the method of propaga- 
tion, and treatment of the trees employed. i l „ 

The method of propagation is the same in ^wah “ 
and as it has been very fully described already both in the Forest 
er” and other papers ; I shall only note with regard to it that, the 
people connectf^^ the industry in State, ‘ih,efly ®m^^^^^^ 
md K61a. recognize a difference or variation in Bntea fron^a 
on which by fa^ the greater portion of ^dTfS' 

Tlioy divide this species into two kmds, “{tf; 

ehJa. The former is the one ohoseii for ***®^m’ ^ 

Chula, although it yields lac, does so in such small quantities 

to render its cultivation unprofitable. manriPT fnr 

1 have never been able to account in a satisfactory manner for 
this distinction. Dr. Brandis, in hie Ffora Mica, givM only one 
arboriul Butea, and certainly the two trees here 
or two slight-external differences, are apparently 'denta^l m 
flowers, arrangement of leaves and general grow . . i j 

doubt there is a Butea with yellowish white or ^y ““ J 

with comparatively light green foliage, which “ 

growing with, and under the same conditions 
or as common, Butea, with darker Miage -“d peyish Wa<* 
hark, will not yield a lac crop worth collecting, w 
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hued trees in the same neighbourhood will be covered with the 
excretion. 

1 was disposed at first to doubt the above fact, but have 
become so thoroughly satisfied of its truth that, lately, on the 
application of a large number of landowners for permission to 
out down the white Buteaa growing in their fields, I have re- 
commended they should be allowed to do so, as the presence of 
these trees is detrimental to the grain crops, and of no practioal 
benefit for lac cultivation. The explanation that strikes one as 
most natural, is that, the lighter coloured trees are deficient 
in sap, and are therefore unable to supply the food demand of the 
Coccus in sufficient quantity to enable it to deposit the excretion; 
but then if this were so, one would expect to find the light 
barked variety growing on a different soil or under different 
conditions to the other, but 1 cannot say that this is the case, 
for I have repeatedly observed the two trees growing side by 
side on the same field boundary, and this not in individual cases, 
but where trees of both kinds were present in great numbers — 
the one kind covered with lae, while the other showed scarcely 
a.irace of the deposit. 

The chula yields two crops of lac every year. These crops are 
known locally, and in most lae bazaars, as Sysuii and iaiii, and 
are gathered, the first during April and May, and the latter in 
September and October. The hys&ki crop is the more useful, and 
commands a better price than hatHf which contains a greater 
portion of colour, a commodity now almost entirely superseded 
by the cheaper mineral dyes. The lac-bearing chula trees are 
pruned every third or fourth year, to encourage a flush of new 
wood, on which the best lac is deposited. 

The ho9um crops, known in the bazaars as nagoU^ mature in 
August, September and January ; but in this State, the Septem- 
ber crop is comparatively poor, and is generally allowed to remain 
until toe following January, when the trees should be covered 
with a complete crop. Every bit of lac is then pulled off, and 
the tree, which is now devoid of suitable branch wood, is left for 
a year to renovate itself with a fresh flush of small twigs, when 
propagation will be again possible. With regard to kosum lac, 
therefore, it will be noticed that there is only one commercial 
crop collected each year, and that each tree only bears this crop 
in alternate years. 

The cultivation of lac was originally commenced in the State 
by the Agent of a Jabalpur firm, who set about the work in a 
very energetic and practical manner, and brought it to a su(S 
oessful and lucrative issue. He commenced by paying the dur- 
bar an income of Es. 500 a year for permission to cultivate 
and collect the product throughout Sonagpur and Singwara, 
Boon after those districts were transferred to iiewah. This pay* 
ment gradually increased, until it amounted in 1878 to nearly 
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Bs. 12,000 a year— Singrowli about the same time being leased 
out for an annual payment of Rs. 10,000. But in the abc/e 
year, the price of shelhlao fell so considerably, that the profits 
derived from the manufacture no longer admitted of keeping nn 
the establishments necessary for controlling the cultivation and 
collection on a large scale, and so principally owing to this cause, 
and partly, I believe, to a dissolution of partnership in the 
Jabalpiir firm, the ind^try throughout the State collapsed. 
The propagation of the insect was neglected, and the remnant 
of lac remaining in the forest was collected later on by a contrac- 
tor, who having purchased the right for one year only, gathered 
every morsel of the deposit he could induce the Baigurhs to 
collect for him. This procedure, as it left no sufficient balance 
for seed, destroyed the chance of a new crop, and was nearly the 
means of exterminating the insect in these forests* In 1880, 
when a Forest officer was appointed to Rewah, the receipts from 
this head had fallen to about Rs. 8,000 a year. 

But lac prices having greatly revived, considerable attention 
was at once directed to this subject ; advances were made in large 
sums to induce the people to re-s^rt the cultivation ; godowns 
were built to warehouse the lac in fifteen or twenty different 
places, and fairly remunerative rates were fixed at which the lao 
was to be purchased from the producers. In short, the industry 
was re-started on the same lines as followed by the original Jabal- 
piir Agent, and with so much success, that during last year 1882- 
83, a net revenue of Bs. 52,400 was collected under this head. 

Lac indeed is at present the most valuable— or at least the 
most paying — item of forest produce in this State, where most 
of the forest areas are too distant or too inacessible to admit of 
small wood and bamboos being removed from them with profit. 
This is especially the case towards the north, owing to the pre- 
cipitous Kaimur hills ; and on the south and east, where the 
forest country marches with British territory, there is at present 
an abundant supply of wood in the adjoining country. No in- 
come is forthcoming from the sale of material for local consum^ 
tion which passes here duty free; the most valuable of w 
minor forest produce — mohwa, is also a perquisite of the cultiva- 
tor; the largo timbor has been out down and removed, and 
considerable forest revenue is already collected through the 
medium of the Customs Department. Under these circum- 
stances it is not likely that the net forest revenue of Rewah can 
largely increase for some time to come; and it is probable 
therefore that the necessity of keeping a Forest officer here will 
cease as soon as the special areas of forest noticed above in these 
Notes, have been demarcated and placed under proper manage- 
ment. 


J. M. 
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CANAL PLANTATIONS. 

TO THE EDITOR OP THE ^‘INDIAN FORESTER.” 

Sir,-— W ill you permit me to ventilate in the '^Indian Forester” 
a question of much importance in the management of canal 
plantations. These, like other plantations, must be worked as 
nigkforesti on the aelection system, or by natural reproduction. 
Until quite recently the canal plantations in the North-West 
Provinces were in fact exclusively worked on what is now called 
the aelection system, the trees in each unit being of all ages, and 
gaps being filled up as they occurred by fresh planting. 

These plantations practically consist of two staple species, 
babul (Acacia arahiea) and sissu (^Dalbergia aiaau), all others 
being, as regards the present enquiry, of quite inferior importance. 
Now in working babul a very important change has recently 
been made. Mr. G. Greig, Conservator of Forests and Inspector 
of Canal Plantations, has proved to demonstration that this tree 
does not grow well in shade, while, if its seed be sown in J une, 
and there be no very prolonged break in the ensuing rains, the 
young plants acquire sufficient strength to withstand the hot 
winds of the following year, and need little further care beyond 
periodical thinnings. The trees in each unit should therefore 
1^ felled together, the number of units in a full rotation being 
equal to the mature age of babul (about 25 years), so as to give 
an outturn of one unit per year. It may be assumed that babul 
will in future be worked on this, the Aig/i foreat system,* in all 
canal divisions. 

As regards the management of sissu, lam aware of no opinion 
which commands the same general assent. Our canal planta- 
tions contain a very large amount of sissu, which is at present 
of little value, but some of it may eventually grow into valuable 
timber, when it reaches its maturity in, say 40 years. Considering, 
however, the large proportion of ill-grown and crooked trees, and 
the very great expenditure that has been incurred in nurseries, 
transplanting, watering, &c., one cannot be sanguine of an ulti- 
mate profit on these plantations, even if a certain proportion of 
the trees should eventually command a fair price. 

Supposing nevertheless that sissu plantations will pay, an 
objection to working them on the high foreat system is that, the 
right bank of the canals being generally devoted to babul, the 
left (or east) bank, which contains the tow-path and canal road- 
way, is alone available for them, and the deprivation of shade in 
those units which are far from maturity, would be a serious 
inconvenience. It is possible, no doubt, to have a shade line of 
trees independent of the rest of the plantation, but a single row of 
trees, in which there are sure to be gaps, does not afford sufficient 
prot^tion to the road, while their shade over the young trees m 
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such narrow strips as canal plantations, is inconsistent with the 
principle on which rotation plantings ore conducted. This objef^ 
tion would apply equally to babul plantations on the left bank. 

It is to be remarked on the other hand that in suitable soil 
and situations, as for instance on the canal berm and marginal 
slopes, sisBU reproduces itself so rapidly that there is a positive 
difficulty in keeping it down, and it does so quite independently 
of whether it is in the shade of other trees or not. On the higher 
and drier spoil banks, on which our plantations are mostly form- 
ed, it certainly does not grow so luxuriantly, but even there in 
places really protected from grazing it does reproduce itself to a 
moderate extent. 

Doubtless, however, some of your readers, who have had 
experience of sissu, will have observed the conditions of its 
growth with a better trained eye than that of a Canal Engineer, 
and may be able to give valuable hints bearing on the following 
issues : — 

1. Should sissu plantations on canals be abandoned altogether 

in favour of babul ? 

2. If sissu be grown at all, on what system should it be 

worked? 

8. If worked on either the seieclion or natural reproduction 
system, is there any valid reason why other useful and 
ornamental trees, such for instance as mango, jaman, and 
the fig tribe, should not be mixed with it in the canal 
plantations? 

Thos. Howaed, 
Major^ 


COLD SEASON FLOWERING ANNUALS. 

No class of flowers is more universally popular, or more highly 
esteemed by the Anglo-Indian, than those collectively termed 
cold season annuals. It is only natural that this should be so, 
for does not the modest Daisy vividly recall the spring beauty 
of his native meadow, and the fragrant Mignonette the familiar 
surroundings of his paternal home? The season during which 
their beauty can be contemplated is of short duration, and a few 
remarks on bow to make the most of it may not be nnaccept* 
able to your readers. 

A common error in the cultivation of flowering annuals is early 
Bowing. A few sorts succeed as well as could be desired when 
sown early, but the majority do not. Some people begin to sow 
August, and many in September, but according to my 
experience, any date during these two months is too early for 
njost districts in the plains. A few varieties, such as Aster, 
Calceolaria, Cineraria, Clianthus, Hollyhock, Salpiglossis arid 
^chizanthus, should be sown under cover of an open verandabj in 
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the early part of September. These are all alow g^owersj and 
unless sown early, they fail to produce their flowers before the hot 
season sets in to destroy them. I find that the early part 
of October, or in fact any date duriog that month, is the best 
time for sowing all the common annuals, excepting those above 
named. A few varieties will not germinate until the weather is 
quite cool. Those who sow early, and are ignorant of this fact, 
naturally blame the seedsman for supplying bad seed, when in 
reality it may have been good, and would have germinated satis- 
fisctorily, if sown at the proper time. 

Another error to be guarded against is thick sowing, and par- 
ticularly when the seeds are from acclimatized stock. Native 
gardeners, when left to themselves, are very apt to commit this 
error. When seeds sown thickly germinate freely, the young 
seedlings are very liable to damp off soon after they appear above 
ground. 1 have often noticed pots of annuals, perhaps containing 
hundreds of seedlings to the square inch, damp off before the 
eeedlings were large enough for handling, excepting on spots 
where the seeds were accidentally thinly sown. Thin sowing is 
therefore essential for success. 

The most economic method of getting the best results from a 
limited quantity of seed is next to be considered. 1 sow some of 
mj varieties of annuals in pots and some in beds. Both methods 
Snawer for all the common varieties, however those who possess 
email gardens, and who can only afford to purchase a small collec- 
tion of seeds, should always sow every variety in pots. If the 
injunctions regarding early and thick sowing are attended to, 
total failure will seldom occur. 

The soil for the seed pots should be light and rich. The fol- 
lowing compost will be found to give satisfactory results, viz., two 
parts loam, one part sand, and one part decayed manure of any 
description. Fill the pots with this compost to within half an 
inch of the brim, and make the surface smooth and level. Sow 
the seeds thinly on this, and cover small seeds with a very light 
Sj^inkling of fine soil, and large seeds with a somewhat thicker 
covering. Care should be taken not to bury the seeds, neither t<» 
leave them too much exposed. A spot shaded from the midday 
sun, but exposed to the dew at night, is the best situation for the 
seed pots. When this cannot be had, it is preferable to keep 
them in the open and shade with a mat for a few hours during 
the heat of the day, rather than keep them in an overshaded 
situation. If at any time a particular variety is seen to become 
tall and weakly, it should be gradually removed from the shade, 
laid when able to bear it, fully exposed to the son. While the 
young plants are in the seed pot, water must be very carefully 
applied. In open situations the fall of dew is sometimes very 
bMvy at night, and when this is the case, no water should be f 
^ven in the afternoon or evening. Tlie heavy fidl of dew di^** 
tog the night, and a sprinkling of water about 8 a.v. the 
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following morning is, under these circumstances, quite suflfcient 
for their requirements. During hot dry days, and when liitle 
dew falls at night, water of course must be given in the after- 
noon or evening. In my opinion nothing tends more to raise 
up strong, sturdy, plants than open exposure at night. Wnen 
inclination or time will not allow of these instructions bein<T 
fully carried out, it is a safer plan to keep the seed pots in 
a covered situation, water morning and evening and give no 
thought to the dew. 

With the exception of the favourite Mignonette, transplanting 
is of great beneht to all the cold season annuals. Gardeners in 
England can grow Mignonette into a good sized shrub by a sys- 
tem of pruning and transplanting, but in this country, although 
transplanting docs not in all cases end fatally, still I have never 
seen the operation do it any good. When it is desired to grow it 
in pots, the required quantity of seed should be sown, and if tbe 
seedlings come up too thickly, thin them out to about ^ or 2^ in- 
ches apart, and then let them grow. Most people like to grow 
Mignonette in pots, for the verandah, but it succeeds best when 
sown in the ground. This may be done in small round patches in 
the border, round the edge of, or broadcast on, a bed, or in any 
way fancy may suggest, ileferring to all other common annuals, 
transplanting should be done as soon as the youug seedlings are 
fit for handling. It is very essential to have them large and well 
grown before extreme cold sets in, for then they make little or 
no growth. This operation should, therefore, never be put off for 
even one day, when the seedlings are ready for handling. When 
transplanted into pots, five seedlings are suflicient for a twelve 
inch pot, and when into beds or borders, they should be inserted 
from 0 to 12 inches apart. It is needless to give more details 
regarding the proper distance for transplants. Small and dwarf- 
growing varieties, such as Daisies, Pansies, Lobelias, &c., should 
be transplanted at the lesser distance, and tall growing and spread- 
ing varieties, such as Larkspurs, Petunias, Verbenas, &c., at the 
greater distance. 

W, G. 


DEODAR IN THE DHAKA GAD VALLEY. 

This valley, about 10 miles long by 4 miles broad, is situated 
in the hill portion of the Delira Ddn District, known as Jaun- 
siir-Bawar, about 12 miles north of the military station of 
Cliakrata, and about 30 miles in a beo line, also north, of the 
town of Dehra Dun. The Dhara Gad, a perennial stream, 
is a tributary of the river Tons, which joins the Jumna at a 
point where both rivers issue forth from the Himalayas. The 
highest and lowest points of the valley are respectively 10,075 
and 3,037 feet above the sea, but deodar is found only at the 
head of the valley at elevations above 3,500 feet and distributed 
m patches over oa area of 4,000 acres. 

3 B 
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No meteorological observations have ever been made in the val- 
ley itself, bnt the data obtained for Chakrata will give a fair idea 
of the climatic conditions of the valley itself. The average rain- 
fall and the average monthly mean temperature of the last 13 
years at Chakrata (elevation 7,052 feet) have been as follows : — 


Rainfall. Temperatnre. 


January, 


1*39 

42'>-8 Fah. 

February, 


2-59 

43°-7 

March, 


8*56 

SO®-? 

April, ... 


1-87 

59®-9 

May, ... 


2*99 

64°-4 

June, ... 


7*77 

67°-7 

July, ... 


17-73 

64°-8 

August, 


15*49 

64®-2 

September, 


5-96 

63°-l 

October, 


0-57 

57°-8 

Norember, 


0-iJ5 

51'’'8 

December, 


1-15 

Total, ... 61-32 

46®-2 


The highest maximum air temperature often roaches 82°*5 
Fah., and the minimum sinks as low as 28° Fall, during the three 
winter months. Tlio diurnal range of temperature fretiucutly 
exceeds 30° Fah., and is sometimes as great ns 30° Fah. 

October and November are fine cold months in the Dh^ra 
Q<d valley ; the nights are frosty, but the frost is probably 
never very severe. The first falls of snow occur in December, 
but, as a rule, melt quicklv. Very heavy falls are general in 
January and February. Tfiis snow does not, at least within the 
deodar region, melt until some time in March, and lies in cool 
shady hollows until even the first week in June. The winter is 
followed by showery but genial weather through April, May and 
June, during which pcrio<l hailstorms arc frequent. After this 
the regular. monsoon rains set in and last until the middle of 
September. 

Thus in the basin of the Dh4ra G4d, as in the rest of Jaunsdr- 
BAwar and in the neighbouring forests on the Tons, deodar 
affects a climate that is more or less alpine in character. It is 
fir-t met with naturiilly at an altitude of about 3,500 feet above 
the sea, and it disap[K*ars only at 0,5fX) feet, where it yields the 
place to fore.st of broad-h*ave(l trees, the chief of which is Quer^ 
eas sent emrpif alia. tlu'se two limits it occupies princi- 

pally tlu3 ridges and dry, well-draintMj slopes, especially the 
former. It occurs mo.«t abundantly l>etwoen 7,500 and 9,000 feet. 

An elevation of 3,500 feet is, as already said, the lowest point 
to which deodar naturally d(’scemls in the Dhdra GAd valley. 
But that it can flourish and attain us<'ful dimensions at much 
lower elevations is proved beyond (juestion by the patch ot 
planted deodar, w^hich stands on the site of a deota on a north- 
easterly slope half-way between KirAri and Kistdr at an 
tion of about 5,500 Ibet. As no portion of the forests with 
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which the present working plan* deals has a less altitude than 
6,300 feet, it follows that, provided always that other circum- 
stances permit of it, deodar may be profitably grown throughout 
the entire area of these forests. 

As regards aspect, the tleodar in the Dhara G^d valley avads 
southerly slopes ; but, although it thrives on every other expo- 
sure, it IS perhaps most abundant and vigorous on slopes facing 
the north-east. Near its upper limit, however, it confines ittself 
to ridges and the crests of spurs ; at these high altitudes the 
flanks of the ridges and spurs seems to be too cold and damp 
for the tree, which hence retires before oaks and firs and other 
denizens of damp and cold loailities. 

After what precedes, it will bo readily understood that deodar 
avoids the bottoms of ravines and valleys and all similar damp cold 
places. It requires a well-drained soil, and a certain appreciable 
amount of insolation. In the valleys and deeper ravines, besides 
that the sun shines there with less intensity and for a shorter 
time every day than elsewhere, the snow lies deeper and till a 
much lator period of the year, thus keeping the soil saturated 
even when there is no ruin. These injurious eflects of the snow 
are of course irrespective of the glacier-like movement of the 
heavy deposit of it in those depressions, which movement is in a 
general manner fatal to the young growth of all species without 
exception, but especially so to d(‘odar. 

As regards the composition of the soil, deodar is extremely 
accommodating as long as the drainage is sufficiently free. 
Making duo mlowance for that limitation, it may be said to 
flourish ill every variety of soil found in these forests, although 
it is, as a rule, most abundant on a rich free loam overlying a 
much crushed or fissured rock. 

An analysis of carefully barked deodar wood made at the 
Central Forest School in 1882, the results of which analysis 
are published on page 301 of Vol. VIII. of the “ Indian Fores- 
ter,” gives the following figures 


Water in air dried wood, ••• 12*826 per cent. 

Analijsia of aih of steam-dried wood. 


Potaasiam carbonate, 

„ chloride, 

,, sulphate, 

Phosphates of iron, aluminium, 
calcium and magnesium, ... 
Galcum carbonate, 

Magnesium carbonate, 

Silica and impurities, insol- 
uble in acids, ... 

Total Ash, ... 


0*03 per cent, of weight of wood, 
trace. 

0*02 per cent, of weight of wood. 


0*05 

0*16 

0*04 

0-03 

0-38 


19 

>1 

19 


» 

» 

99 


99 

99 

99 


* This paper is extracted from preliminary notes drawn up for a working plan 
tor the doodtf forests of the Dh&ra Q&d valley. 
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From the preceding figures it will be seen that deodar as a 
forest crop take«« away next to nothing from the soil, especially 
if we exclude caieium carbonate and silica, the quantity of 
which in the soil of these forests is practically inexhaustible. 

In these foro'^t^, a> elsewhere, deodar is pre-eminently a shade- 
enduring tree, especially duiing the first half-century of its life. 
Seedlings will remain alive under the densest co\er for years: 
the mean age of 10 saplings averaging 7 feet in height and 6 
inches in girth at the base, and growing under a comjilete leaf- 
canopy, was.‘j0 years. One of these plants, 6^ feet high, wasfiS 
years old ! There can of coui se be no question about these 10 
saplings having been pro\ented by the heavy cover overhead 
from making an\ thing like their normal rate of grow’th, yet, 
in 5'pite of this, the actual rate of growth attained by them 
tinder a complete leaf-canopy compares favorably with the pro- 
gress made by 10 seedlings standing out in the open, but in 
all other respects grown under identical conditions of soil, 
aspect, elevation and gradient. This second batch of saplings 
averaged the same girth as the first, but were more than 
feet shorter and w’ere older by 5 years. The measurements 
and ring-countings referred to here are given in detail in the 
following table 

Comparative rate of growth of Deodar Saplings grown under heavy 
cover and out in the open* 


Saplings gbow^n 

IN THE 

open. 



Running 
number of 
sapling. 

Girth in 
inches at base 

.2 

A X 

►5 

Number of 
ring**. 

Running 
number of 
sapling. 

Girth in 
inches at base 

d 

Jc f 

cr 

Number of 
riugs. 

1 

6*9 

4 

61 

^1 

6*6 


42 

2 

h G 

4 

41 


0 3 

0 

32 


fvO 

C 



6*8 

n 

40 

4 

T)*? 

7 




H 

29 

5 

0-4 

8 

BO 



10 

42 

C 

5-8 

4 

Kin 



9 

48 

7 

r )-8 

54 

M 



G 

38 

8 

Go 


r.o 

8 

B9n 

H 

63 

9 

h 5 

5 


9 

C-5 

10 

35 

10 

58 

5 


10 

c-o 

6 

33 

Total, ... 

69 

63 

440 

Total, ... 

69 

70 

892 

Averages, 

59 

mm 

44 

Averages, 

6-9 

n 

89 
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The preceding figures prove clearly that young deodar can 
not only survive for many years under a dense leaf-canopy, bat 
that a dense leaf-canopy is less hurtful to it than complete ex- 
posure to weather influences, the mo«?t destructive of which 's 
evidently drought and strong heat, and the wcdght of suporin- 
cuinbent snow which breaks the leading shoot and bends down 
and distorts the thin flexible stem. Thousands of vio-orous 
saplings and poles attest the fact that, provided the cover, sur- 
rounding and overhead, is not extremely dense, young deodar 
is always able with its long slender graceful leading shoot, to 
pierce through the overtopping leaf-canopy into the direct ‘sun- 
light above without suft'ering any very appreciable diminution 
of vigour. Hence thinnings made with the object of giving 
more light and growing room to deodar must be made cauti- 
ously and with a sparing hand. No greater mistake could be 
made than to thin out the forest surrounding or overhead in 
any wholesale manner. 

The conditions under w^hich deodar reproduces itself naturally 
have not yet been sufticiently studied anywhere. In these for- 
ests this study is rendered specially difficult by the fact that in 
sjnte of abundant crop^^ of seed at comparatively short bitervals, 
and the absence of forest fires, deodar plants under 10 years of 
age are remarkably scarce, and recent seedlings, i.e., those wdiich 
have come up during the last three or four years, are almost 
entirely wanting, even in places where the ground is free from 
bru'^lnvood or heavy herbaceous growth. No doubt the forma- 
tion of a thick dense matting of undecomposed leaves and twigs 
and of herbs and low shrubs, through which matting the com- 

E aratively weak tap root of the young seedling has to penetrate 
ofore it can enter the true soil, is to a very great extent an- 
swerable for this extraordinary failure. But there are no doubt 
other causes equally important which require careful investiga- 
tion on the sj)ot through a series of years, and it is to be hoped 
that they w^ill be thoroughly understood and controlled by the 
end of the period of five years for which the present working 
plan is drawn up. 

Kegarding the rate of grovrth of deodar in the Dhara Gdd 
forests we posses^ more certain data. The following table gives, 
bohid(‘s the thickness of bark and sap wood, the number of rings 
per inch of radius counted on type trees. In each tree the 
rings were counted on a mean radius, the length of which was 
computed by dividing tlio sum of the longest and shortest dia- 
ineters by 4. The thickness of tlio bark could not be measured 
in every case, os the bark had disappeared after the fall of the 
tree. 
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Bing countings and measurement of bark and sapwood along a mean 
radius. 


h 

f 

Number of rings counted on each Inch of the mean radius from tiie 

centre to the circumference. ’ 

Thickness 
in Inches 
of 

A 

g 

i 

2nd inch. 

i 

1 

4th inch. 

6th inch. 

6th inch. 

7th inch. 

8th inch. 

i 

A 

Ck 

1 

1 

11th inch. 

12th inch. 

13th inch. 

14th inch. 

15th inch. 

.0 

V 

3 

1 

1 

jp 

4 

.s 

5 

00 

ji 

1 

1 

1 

1 

8 

6 

5 

3 

5 

10 

16 

14 

25 

19 









■ 

1-4 

2 

8 

6 

7 

13 

11 

11 

18 

25 

18 

15 










1*5 

3 

6 

r. 

4 

4 

7 

7 

G 

9 

11 

19 

17 









M 

1 

8 

5 

6 


B 

9 

15 

19 

21 

21 

22 









10 

6 


6 

4 


7 

7 

7 

10 

14 

14 

7 

11 







6-3 

1-5 

6 

7 

5 

6 


5 

5 

8 

10 

11 

11 

18 

16 







0*4 

10 

7 

6 

4 

4 


4 

5 

11 

12 

22 

18 

26 

24 







04 

0-8 

8 

9 

6 

7 


7 

11 

13 

11 

11 

14 

12 

10 








0-8 

9 

7 

5 

5 


10 

10 

17 

13 

15 

16 

17 

17 







0*3 

07 

10 

8 

7 

7 


10 

15 

17 

mm 

11 

12 

14 

14 







0-3 

10 

11 

7 

4 

4 


4 

4 

5 

8 

12 

10 

21 

12 

20 







07 

12 

8 

6 

6 


8 

8 

12 

14 

16 

n 

18 

14 

11 







0-8 

13 

13 

7 

5 


■E 

11 

10 

12 

13 

20 

17 

mm 

22 






05 

1-4 

14 

5 

4 

4 


6 

7 

8 

7 

12 

10 

11 

16 

12 

14 





1 

09 

15 

11 

13 

13 


8 

9 

13 

11 

19 

10 

10 

13 

10 

24 






0.8 

16 

11 

7 

5 


7 

6 

7 

8 

8 

101 

10 

24 

20 

25 






0.8 

17 

7 

5 

6 


4 

5 

C 

6 

51 

6 

7 

4 

6 

7 

8 

10 




05 

18 

8 

10 

6 


5 

4 

5 

4 

5 

6 

9 

4 

6 

5 

7 

6 




I 11 

19 

7 

4 

5 


4 

5 

8 

6 

10 

8 

10 

17 

15 

16 

16 

;14 




1 

20 

9 

7 

6 


6 

G 

C 

7 

7 

7 

10 

15 

9 

18 

14 

14 



05 

V 5 

21 

9 

7 

7 


19 

14 

12 

8 

10 

12 

6 

12 

13 


211 

Il 5' 

18 



16 

22 

7 

5 

Jl 


6 

8 

9 

9 

12 

8 

9 

13 

9 

' 12 

"1 

n 

12 

14 

04 

2-7 

Totals, 

174 

135 

125 

137 

158 

[77 

228 

243 

ill 

>77 

l®l 

256 

1^ 

m 

izi 

70 

■10 

Ti 

B 


Ayengea, 

8 

9 

6 

6 

7 

a 



13 

U 

U | 14 

I 13 

.4 13 

‘12 

1 

15 

14 

05 

1 


From various observations which it is unnecessary to record, 
it may be laid down that young sclf-so'W'n deodar, growing under 
average conditions in the forest begins to push up rapidly only 
when it is about 10 years old. In other words, to arrive at a 
correct estimate of the ago of a tree felled at the ordinary height 
above the ground, we must increase by 10 the number of rings 
counted on the lowest section. Hence remembering that the 
average thickness of the bark is ^ inch, wo see that the diame- 
tral growth of deodar is very slow for the first 10 years, is fairly 
rapid thenceforward until the 50th. year ( mean diameter 13 
inches), then slackens gradually on to the 70th year (moan dia- 
meter just under 17 inche«), after which it remains more or less 
constant up to the 170th year (mean diameter 32 inches), when 
it declines. A diameter of 2 feet is reached at the ago of 120 
years, and after this age until the 170th year, the average annual 
diametral increment is only 0'15 inch. Hence, unless the trees 
possess exceptional vigour, they would profitably be felled soon 
after they attain a diameter of 2 feet. 
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The subjoined table gives the results of measurements taken 
with the obiect of ascertaining in a general manner the rate of 
longitudinal growth of deodar. They bring out an important 
factj viz.j that deodar continues to grow appreciably in height 
even after it is more than a century-and-a-half old and has at- 
tained a diameter exceeding 2 feet 6 inches. 

Measurement of height of Deodar trees of various diameters. 


Size class of trees. 

Bunaing No. of 

Diameter of trees 

Height of tree 

trees. 

at breast height 

in feet 



feet inch. 


® - 

fl 1;? •+» 

1 

3 10 

126 

CO .S 3 

Bj 'O .Q 

2 

3 74 

116 

S 

4 

S 6| 

S 5 

118 

162 

£ « i 

5 

8 4i 

118 

I a-s 

6 

3 3 

146 

e ^ d 

7 

3 2 

128 

a.” 

P 1 

8 

8 1 

164 


Totals, ... 

27 2i 

1,078 


Averages, ... 

3 5 

135 

o 

1 

2 11 

119 

^ 3 

2 

2 10^ 

132 

<9 Of 

8 

2 9 

142 

<n5 

4 

2 8 

122 

g 

oJ.SP J 

5 

6 

2 8 

2 8 

131 

104 

00 fl V 1 

7 

2 74 

137 


8 

2 7 

128 

^.S 

9 

2 7 

148 


10 

2 6^ 

139 

H-i 

11 

2 6 

151 


Totals, ... 

29 4^ 

1,453 


Averages, ... 

2 8 

182 

g 6 (ao 

'D ^ 

■ 1 

2 

2 54 

2 44 

136 

144 

3 " 

4 

2 4 

2 4 

108 

143 

2 a ^ 

5 

2 34 

122 

H ^ 2 

6 

2 3 

127 

1^:2 
•52 " 

7 

L 8 

2 1 

2 0 

182 

121 


Totals, ... 

18 H 

1,0SS 


Averages, ... 

2 3 

129 
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Measurement of height of Deodar trees of various diameters^(contd,) 



Futtiog together the data famished by the two preceding 
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taUes, and assuming that the number of rings in anf half-inch 
of radius is half the number of rings in a whole indj-length 
which includes that Mf-mch (a perfectly reasonable assumption) 
we obtain the following interesting figures ; — ^ 


ICeon age 
of trees in 
years. 

Mean dia- 
meter of 
trees la 
inches. 

Mean 
heiglit of 
trees in 
feet. 

Mean 
annual 
height in- 
crement 
in feet. 

Mean age 
of trees in 
years. 

Mean dia- 
meter of 
trees in 
inches. 

Mean 
height of 
trees in 
feet. 

Mean 
annnal 
height in- 
crement 
in feet. 

10 

1 



105 

22 



14 

2 


112 i 23 


18 

8 


119 1 24 


21 



126 1 25 


24 

SB 

133 1 26 


27 

6 


139 1 27 

129 

09 

80 

7 


146 1 28 



83 

8 


153 1 29 


86 

9 

44 

1-2 

160 1 80 


40 

10 



166 < 31 


43 

11 


172 1 32 

132’ 

08 

47 

12 


178 1 33 

'mm 

■ 

61 

18 


186 > 34 

SB 

56 

1*4 


108 ! 35 


61 

15 



200 , 36 

SB 

66 

16 



207 

37 

134 (?) 

06 

72 

79 

17 




38 



<18 

■■■1 



39 


85 

19 




10 

IBHii 

92 

20 


nn 


41 

135 

98 

21 

107 

“ 1 





From the above figures it will be observed that the mean an- 
nual height increment is 1 ’2 foot up to the age of 36 years, falls 
to 0‘8 foot between the ages of 36 and 61 years, rises again to 
1’2 foot between 61 and 1)8 years, uiid then falls continuously 
afterwards — to 0*5 foot between 1)8 and 131) years, to 0*1 foot 
between 139 and 172 years, and to 0*06 between 172 and 207 
years, after which it practically ceases. The sudden rise after 
the age of 61 years evidently indicates a previous period of sup- 
pression, during which the deodar trees were either gradually 
making their way through the crowns of overtopping firs and 
oaks, or persisting and slowly pushing up under the diminishing 
cover of the older leaf-canopy above. 

regards the flowering and fructification of the deodar in 
r n valley, I am indebted to Mr. Smythies for the 

following notes 

flowering and seeding of deodar in the Dhdra Gdd 

3 T 
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valley probably follow the same course as in other parts of 
Jaunsdr. Near Deoban, I have observed that the pollen shower 
takes place in October, and the female flowers are then ferti- 
lized ; they are very small at that time, but about a month later, 
in November, they appear as soft, oblong, bluish-red cones, one^- 
third to half an inch long. In Decemoer they become firmer 
and greenish in colour, but still remain very small. In the fol- 
lowing April, the cones are as large as small walnuts, and increase 
rapidly in size during ]\Tay-August. 

“ In October-Noveinber, the cones are brown and ripe, and shed 
seed copiously. In other words, it takes exactly twelve months 
from the fertilization of the female catkin to the shedding of the 
ripe seed. 

Deodar seed is not formed every year in large quantities. 
The following were specially good seed years in which every 
fertile tree seeded and enormous quantities of seed might have 
been procured : — 1872, 1875, 1878, and 1881. In intermediate 
years it is generally possible to procure seed from scattered trees, 
but the amount procurable is never large, and the quality is 
not always good. 

A pound Avoirdupois contains about 3,500 seeds. A good 
seed should be full of transparent liquid resin, and in the centre 
the first bundle of yellowish-green leaves should bo distinctly 
visible.’^ Mr. McDonell gives for deodar seed in Kulu in the 
Punjab 2,800 to the pound. 

{To he continued). E. E. FERNANDEZ. 

NOTES ON FRENCH FORESTS. By Mb. A. SMYTHIES. 

The following paper has been received in India from the 
Secretary of State, and ia circulated oy the Government of India 
to all Local Governments. The information it contains will 
be very useful to any Indian Forest Officer, who may wish to visit 
the French Government Forests : — 

Stranburg . — ^The forest of Strasburg, or the Hobwald, is 
situated on the eastern slopes of the Vosges mountains, in what 
was formerly the Department of the Lower Rhine, and it nearly 
aurrounds the small village and watering place Cfldled Hohwald. 
It belonged formerly to the Commune of Strasburg, but sinee 
the Franco-German war of 1 870-7 1 it has been considered State 
property, and it is managed like other Crown forests in Germany. 

The area of the forest is 2,116 acres; the total annuw 
yield is 229,580 cubic feet, or about 108 cubic feet per acre; the 
total annual revenue amounts approximately to £8,600, or about 
£l 12s. per acre ; and the expenditure amounts to £800 annually. 

This IS a most instructive forest tc visit, owing to the 
splendid natural reproduction of the two principal trees, and the 
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ragul&r young crops which have resulted from the regeneration 
cutting^ themselves. Silver fir and beech constitute the greater 
proportion of ^the standing crops, and it is now many years since 
the regolar method of compartments, as distinguished from the 
selection method, was first applied. There are some portions of 
the forest, however, where the young beech poles have been allow- 
ed to overtop the silver fir, and though the latter has a wonder- 
ful faculty of shooting up and growing vigorously after many 
years of suppression, it is nevertheless obvious that had the beech 
been cat away some years previously, the silver fir would be now 
much higher, more vigorous, and more uniform ; in other words, 
the absence or neglect of cleanings has here most certainly re- 
sulted in a loss of production and of revenue, for the fir is far 
more valuable than the beech. These remarks, however, are 
applicable only to a small extent of forest, and in the younger 
seed crops the beech is being cut away in time, and the fir will be 
able to shoot ahead from the beginning The necessity of cutting 
back the beech in a mixture of silver fir and beech is explained 
on pages 81 and 82 of the Elements of Sylviculture.^’^ 

A comparison between the conditions of growth in the 
forest of Strasburg and in the fir forests of the North-West 
Himalayas is in many respects in favour of the former. The 
slopes are less steep, so that you can walk up and down with the 
greatest ease, and they are not so rocky \ the soil is deep and al- 
ways moist, there is a conspicuous absence of under-growth 
(shrubs, bushes, herbaceous plants), and seedlings are found 
everywhere under any crop which is sufficiently advanced to shed 
seed copiously. The main conditions of natural reproduction by 
seed are therefore different in the two countries, and this should 
be borne in mind whenever fellings are made in the Himalayan 
fir forests. A certain strip of forest near the village of Hohwald 
was entirely cleared by the wind some years ago ; it has re-seeded 
itself, and now bears a denfce young crop of fir and beech ; such 
a result would only be seen in the Himalayas under exceptional- 
ly favourable circumstances, and even on the limestone soil of the 
Jura, where brambles and other plants grow up in a thick mass 
as soon as they receive sufficient light, such a spot would have 
to be planted up. 

There are various plantations of spruce fir, belonging to 
private owners, in the Hohwald, the thinnings from which yield 
valuable returns as hop poles. The forests between Saverne and 
Schlestadt are well worth visiting, and Wasselonne is said to 
be as good a forest centre as can be found throughout the 
Vosges. 

Gcrardmer, in the Department of the Vosges, 


* ** The Elements of Sylviculture,*' by G. Oogneris. .London, Wni. llidcr and 

oon, 14, Bartholomew Close, 18S2. 
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may be reached from Epinal by rail, or from Munster by dili* 
gence. The State forest, surrounding the fashionable watering 
place of G^rardmer contains 11,472 acres, and is divided into 
eight working circles, of which six are treated by the regular 
method, while two are worked on the selection method, owing 
to their being at a considerable altitude near the limit of forest 
vegetation. The rock is granite, and the altitude varies from 
2,000 to 3,800 feet above sea level. 

The average composition of the forest is as follows Silrer 
fir, 40 per cent.; beech, 30; spruce fir, 20; other kinds, 10. 
Here, as elsewhere, the two firs are the important species and 
opmmand the highest prices. 

The average annual yield for the whole forest is not more 
than 50 cubic feet per acre, and the revenue for 1882 amounted 
to £7,448, or about 12s. 9^. per acre. Some of the working 
circles, however, show slightly better results than this; for in- 
stance, the eighth working circle, called la Grande Montagney has 
an area of 1,868 acres. The annual yield of regeneration cut- 
tings in the first block is based on volume, and it has been fixed 
at 84,768 cubic feet, or about 45 cubic feet per acre. In this 
amount are included all windfalls and dead trees of 8 feet 
girth and over, and all trees of 4 feet girth and over, removed 
in thinnings, selection fellings, &c., in the remaining blocks 
which have not yet reached their turn for reproduction. This 
leaves a small amount for thinnings of smaller poles, windfalls, 
and dead trees under 3 feet girth, throughout the working 
circle, but it cannot be estimated at more than 10 cubic feet per 
acre, making the total annual yield 55 cubic feet per acre. The 
revenue from this working circle for 1882 amnurited to £1,367, 
or about 14s. per acre. The working circle la Grande Mon* 
iagne is well worth visiting, owing to the regufar distribution of 
age classes on the ground, and favourable reproduction ; but the 
yield and the revenue (if the figares given above, which were 
furnished by the local forest officer, fairly represent the average 
of a series of years) are temarkably small, and in this respect 
this forest compares unfavourably with other forests in the 
Vosges. . The rotation on which this circle is worked is 144 years, 
divided into four periods of 36 years each, to each of which a 
block of an average area of 467 acres has been assigned. There 
are four Government saw mills in the locality, besides numerous 
private ones, and as a rule all the firs are cut up into planks on 
the spot* The total length of forest roads is about 42 miles. 
04rardmer is well known to all forest officers who have passed 
through the school at Nancy, as ever}* year the students are 
taken there to undergo a course of triangnlation and to be 
instructed in the working of saw mills, of which there are many 
kinds within the vicinity. 

The communal forest of Pontarlier is situated 
near the town of that name, on what ia called the eeoond plateau 
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of the Jura mountains, consequently on the Jurassic limestone, and 
at an average altitude of 2,500 feet above the sea level. The 
first working circle has an area of 574 acres, and the average 
annual yield is about 79 cubic feet per acre, including thinnings 
and selection felling. These limestone soils are rich, and there 
is a great variety of under-shrubs in this forest, including three 
species of Lonicera and a herbaceous elder. If too much light is 
admitted on to the ground before the crop of young seedlings is 
thoroughly established, a dense crop of brambles springs up, 
chokes pre-existing seedlings, and renders natural reproducticm 
slow and uncertain, if not altogether impossible. The third 
block of this working circle is chiefly remarkable for a regular 
and complete pole crop of silver fir, 60 years* old; the leaf 
canopy is complete, and there is scarcely any herbaceous vegeta- 
tion on the ground. This portion of the forest is the more 
interesting as the reproduction cuttings which resulted in the 
present excellent crop were made in 1820 by M. Lorentz, one 
of the founders of modern French sylviculture, and now Director 
General of the Forest Administration. 

One circle is worked on the selection method, on account 
of the steepness of the slope, thus resembling in some of its fea- 
tures a Himalayan forest. 

La Fuvelle , — This forest derives its name from fue, an old 
word for dpicea, the spruce fir. It is situated on the third, or 
highest, plateau of the Jura mountains, at a mean altitude of 
3,280 feet above sea level. The total area is 366 acres, and the 
forest is worked on a rotation of 140 years, which is divided into 
seven periods of 20 years each ; there are consequently seven 
blocks containing on an average 52 acres each. The second period 
commenced in 1878, so it is in the second block that regeneration 
cuttings are now being made. In the first block, which was 
regenerated from 1858 to 1877, thinnings have already taken 
place once. 

The crop consists of spruce and silver fir in almost equal 
proportions, and here it is the former which is the more valuable, 
the spruce having a value of about 7J. a cubic foot for standing 
timber, whereas the silver fir is not worth more than 

The soil is not deep, and the trees do not attain a greater 
length of timber than 80 feet; but for all that, the forest has 
been so carefully organized and managed, that the returns are 
remarkably good considering the great altitude. The aver- 
age annual yield, taken from the figures for the last 25 years, 
amounts to 49,229 cubic feet, or about 135 cubic feet per acre; 
the average annual revenue during this period amounts to 
£928, or £2 10s. 8^^. per acre; while the expenditure has not 
been more than £40 per annum, excluding the proper share 
of pay of the superior officers ; this would nob, however, raise 
it to any considerable extent, and there remains a handsome net 
manual revenue to the State. 
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In th« second blocks where reproduction feUings liise now 

n on^ we find numerous young seedlings of the two firs in 
Lost promising condition ; many of Ihem existed on the 
ground before the primary cutting was made {advanee prowU)^ 
and are now profiting by the extra amount of light giren to them ; 
the soil is not deep, and consequently there are no brambles or 
brushwood to interfere with reproduction, and the thin covering 
of moBs on the ground, permits the seed to germinate with great 
facility. The crop is aged from 140 to 150 years, as shown by 
the annual rings, and the trees have a mean girth of 6 feet at a 
he^ht of 5 feet above the ground. 

.&e third block shows a dense crop of tall timber, with 
much young growth of various sizes underneath ; here and there 
the wind has blown down some of the taller trees, but generally 
speaking the forest of la Fuvelle seems to be singiilarly free from 
^e ravages of the wind. This is not the case with all forests in 
the locality, as there is a forest higher up the valley where 5,000 
trees were blown down in a single day, stopping all fellings for 
two years, greatly interfering with the nice calcolations of the 
annual yield, and of coarse seriously compromising reprodnction, 
for it is not every forest where one may expect such a favourable 
issue as that mentioned under the forest of Strasburg. 

In the fourth and fifth blocks the trees are somewhat 


smaller, and the sixth and seventh have been already regenerated. 
Selection fellings are carried out in the third, fourth, and fifth 
blocks. In the seventh block we find a complete and regular 
young crop, 80 years old, growing up under the best possible 
conditions, with rather more spruoo than silver fir. The average 
height of the poles is 85 feet, and their girth 4^ feet. 

Tliis most instruotive forest is well worth a visit, as all the 
details of the organization project (which for this forest was pre- 
pared bv M. Ch. Broilliard) can be the more readily appreciated 
by the beginner, as there is only one working oircle, and the 
various age classes are very fairly representedt 

La granda CSie , — ^The neighbouring forest of La grande Cite 
is situated on the other side of the valley at about the same alti- 
tude. It contains an area of 947 acres, and is worked on a rota- 
tion of 150 years ; it forms one working circle, and is divided 
into five blocks, with five periods of 30 years each. The firat 
period commenced in 1858, and is consequently approaching its 
term. The conditions of growth are much the same as in la 
twoMe. 

The avenge annual yield, taken from the returns of the 
last 25 years, amounts to 104,636 cubic feet, or about 110 cubic 
bet per acre, and the gross annual revenue has amounted on an 
sSrerage to £1,970, or about U. 7d, per acre, while the expen- 
diture— -omitting as before the pay of the superior ofiicers — has 
not exceeded £80 per annum. 

ZeriVr.— The forest of Levier is situated on the gentle 
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slopes which descend from the second platean of the Jura to the 
first plateau. It is distant about 16 miles from Pontarlicr, and 
is in the oonseyvatorship of Besan 9 on, and the department of the 
Doubs. The mean altitude may be put down at 2,500 feet above 
sea level. 

The geological formation is the Jurassic limestone. 

The area of the forest is 6,734 acres, and it is divided 
into eight working circles, and the transitional rotations adopted 
in them vary from 80 to 120 years, but when the forest has 
been finally reorganized as high forest, worked by the regular 
method of .thinnings, the rotation will be uniform and fixed at 
160 years. There will also be a smaller number of working 
circles. 

As an instance of the present organization of the forest, 
we may take the second working circle, called Grand Jura OucbL 
The area is 6^2 acres, the rotation is 100 years, and there are 
five blocks, with five periods of 20 years each. The annual yield 
of the principal cuttings is drawn from the second block, together 
with some old trees remaining in the first block, and it has been 
fixed at 44,933 cubic feet. In the third and fourth blocks selec- 
tion fellings are made, and they extend over one-fourth of the 
area every year ; in the first and fifth blocks improvement cut- 
tings are made over about one-tenth of the area every year; so 
that any one part is re-visited every four yWrs in the first, and 
every ten years in the second, case. 

The following figures have been compiled from an elabo- 
rate return furnished through the kindness of M. Cardot, the 
Inspector of Forests at Pontarlier, and, as they embrace a period 
of two-and-twenty years, they may be relied upon as correct, and 
adapted to show the true financial state of one of the best State 
foreste in France. 

Average of the 22 yean 1861 to 1882 inelueive. 

Annual yield of all fellingSi 1,125,186 cubic feet. 

£ 

Value of this yield (gross revenue), 22,252 

Expenditure (not including a share of 
the pay of superior officers), 468 

Heduoing this to the acre, we find that the annual yield 
amounts to 166 cubic feet, and the gross revenue to £3 6a. Id,, 
a result probably unequalled in any other forest in France. If 
allow a large margin for the proper share of the pay of 
superior officers, we shall find that the average net annual 
income to tlie State amounts to three guineas an acre. 

The crop consists almost entirely of silver fir, which, in 
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this forest, attains its finest dimensions, as the following measure* 
ments will show : — One tree was 13 feet in girth, at 5 feet from 
the ground, and was 155 feet long, taking in all that could be 
sawn. Another tree, blown down by the wind, measured 146 feet 
long, and roughly squared at the base, girthed 10 feet. Many 
trees standing had a girth of 10 feet and over, and as a rule logs 
are drawn out of the forest 80 to 120 feet long. There are large 
steam saw mills in the vicinity of the forest, and these logs are 
drawn out by bullocks in their entirety, so that they can be sawn 
up to any required scantling. In the Vosges the logs are scarcely 
ever more than 13 feet long, as that is the usual length of the 
planks required for the market. There is thus in the Vosges 
forests very little damage done to the young crops, whereas in the 
forest of Levier the injury caused to young saplings and seedlings 
is enormous. It is especially at corners and turns in the ro^ 
that the chief mischief is done, for as the log sweeps round, it 
smaehes and destroys all the young trees with which it comes in 
oontact. 

The wind is the most dangerous element the forest officer 
has to contend with on this exposed plateau of the Juras. In the 
8th working circle, a large space containing over 20() trees was 
cleared by the wind in 1880, and the soil is now covered with 
turf and brambles. The crop was a dense high foreet, about 170 
years old. There were very few seedlings underneath, and now 
the whole area will have to be planted up with some difficulty, as 
silver fir does not come up well in the open. Even in conduct- 
iug the regular ciittingB great prudence has to be exercised, as, if 
too much light is admitted, the rich soil gives birth to a dense mass 
of brambles and herbs, which greatly impede the growth of seed* 
lings, if they do not entirely prevent it. Similar results, only 
on an exaggerated scale, may be seen in the silver fir forests of the 
North-West Himalaya, where, even under the densest canopy 
of mature trees, the undergrowth of herbaceous plants is so thick 
that seedlings establish themselves with difficulty, and the evil is 
made worse when more light is admitted. 

Forest officers on leave from tndia should be recommend- 
ed to pay a visit to the forest of Levier, as there is much to be 
learnt in every way from a careful inspection of this splendid 
forest; and if ever a Forest School is created in England, and 
the students are taken abroad to study continental methods of 
forestry, they would do well to direct their steps to Pontarlier, 
and make themselves thoroughly acquainted with the silver fir 
forests of the second plateau of the Jura mountains. 

£a /oKjr.— The forest of La Jour touches the forest of 
Levier on the south, and in reality forms one continuous forest, 
only it is in a different department and in a different conservator- 
ship. Its area is 6,543 acres, and it has a mean altitude of 2,625 
feet above sea level. The forest is divided into five working 
circles as follows 
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Name. 

Area 
in acres. 

notation 

years. 

Annual yield. 

Bemad;B. 

Total. 

Per 

Acre. 

Northern, ••• 

North-Eastern, 
Eastern, ••• 

Southern, 

Western, 

Total, ... 

1 

1 

160 

160 

140 

140 

140 

c. ft. 

120,688 

78,797 

143,470 

109,315 

142,198 

C. ft. 

76 

88 

116 

90 

89 

The annual yield ia 
simply that of the 
regeneration cottings 
in the first and fifth 
blocks. 

6,543 

... 

594,468 

n 


To this annual yield of 91 cubic feet from the regenera- 
tion cilttings in the first and fifth blocks, we must add that which 
results from thinnings and selection fellings in the other three 
blocks, 'A is may be estimated at 45 cubic feet, and we thus 
obtain a total annual yield of 136 cubic feet per acre. 

The total gross revenue is now £16,000, or about £2 8a, llif. 
per acre. It was formerly as high as £20,000, but the price 
of wood has gone down. The expenditure may be estimated 
at £800, or about 2s. an acre, leaving a handsome net in^ 
come to the State, though it does not come up to that of the 
forest of Le^ier. The conditions of climate, aspect, growth, ex^ 
port, &c., are very much the same in the two forests, and it is not 
easy to understand why there should be so much difference in the 
revenue and in the yield. 

La jPre««6.-^The forest of La Fresse adjoins the forest of 
La Joux, with an area of 2,820 acres. The crop consists prinoi- 
pally of silver fir, ^ but this tree does not attain the same dimen- 
sions here as in the forest of Levier, and the yield and the re- 
venue are much less. 

Chamonix , — The communal forest of Chamonix is situated 
on both sides of the valley, and chiotly between that place and 
Argentiere. The area is 2,750 acrc^. It is composed almost 
entirely of spruce, fir, and larch, and is worked by the selection 
method. Any other method of treatment would be here quite 
out of the question. The highei parts of the forest are at the 
limit of tree vegetation, and the extreme rigour of the climate, 
combined with steep and rocky slopes, render reproduction 
difficult and uncertain ; seedlings of larch and spruce, however, 
are not wanting whenever the light and the soil are suitable. 
There are but few largo trees lemaining in the forest at the pre- 
sent time, and the spruce seldom attains a larger girth than 6 
feet, while the larch is found 8 or 9 feet in girth. 

The annual yield was estimated at 35,300 cubic feet, or 
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about 18 cubic feet per acre, but these figures m\i6t be accepted 
with some reserve ; still there is no doubt that the yield of forests 
BO high up cannot be compared with that of forests lower down 
and on more fertile soils. It may be as well to state that the re- 
venue of this forest cannot be given, as the timber cut annually 
is divided among the inhabitants of Chamonix, who either sell 
their share or use it up for their own requirements. The value 
of the cubic foot of spruce standing in the forest is about tbree*- 
pence, while that of the larch is almost double. 


TIMBER TREES FOR SINGAPORE. 

The Government of the Straits Settlements has recently indented 
on the Government of India for a supply of seeds of various 
Indian timber trees. Sir F. Weld, the Governor of that Colony, 
intends to make experimental timber nurseries at or near Singa- 
pore, and the list of trees, amounting to nearly 50 kinds, includes 
most of the common timber trees, such as sal, sissd, chir, pine, 
the terminalias, tdn, ebony, and others, but strange to say 
omits teak. Where it is thought that seed will not survive the 
journey^ it is suggested that Wardian cases should be sent; but 
we fancy that the estimated cost (about Kb. 50(f) will not allow 
many Wardian cases to be sent, as they are rather expensive 
articles* The amount of seed asked for is more than 12 maunds. 
While admiring the energy of Sir F. Weld in endeavouring to 
procure good timber trees for Singapore, we should like to know 
more about the natural resources of the colony in that direction 
before awarding high praise to this measure, as the first step in 
rational forestry is to husband and utilize the indigenous material 
of the country. We hope to be able to place some account of 
the forests of Singapore before our readers at sn early date. 

/k Q 
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report of the botanical and afforesta- 
tion DEPARTMENT, HONGKONG, FOR 1882. 

Wb have received a copy of Mr. Ford's report, from which it 
appears that considerable prop^ress is beinc^ made in plantinf^ up 
the waste lands in the island of Hon{>kon«^. A rougli map 
showincr the area covered by the plantations is, however, indis- 
pensable for a proper appreciation of the work. 

^ Mr. Ford’s expedition up the West river to determine the 
identity of the plant yieldin<j Cassia Lignea was the event of the 
year, and has been referred to in our papjes, and another expedi- 
tion is proposed to ascertain what species ot lllicium yields the 
Star Anise of commerce. 

The followinpj extract will explain what is being done in 
re-planting the waste lands: — 

Afforestation. 

“ The operations of the year were of much greater extent than those 
of any previous year. The total number of trees planted, — that is, 
including the number of patches of seeds sown in situ — was 1,960,230. 
Of this number 266,140 wore plante.l, the remainder — 829,790 pat- 
ches, were of sowings in situ. The total of this year’s work is thus 
318,310 more than the total of last year’s work. On account of the 
great want of rain in the first four months planting was rendered ex- 
tremely difficult, as, although artificial watering might be resorted to 
in dry weather to give the trees a start, water on the hills generally 
is not obtainable at that season. Trees planted in the first two or 
tliree months of the year make much b«*tter growth for some years 
than those planted when the season is well advanced, therefore every 
effort is made to put out ns many trees ns possible at the very com- 
mencotnent of the year, advantage beiuir taken of the few scattered 
localities where a drop of water is obtainable for artificial watering. 
It is also advisable for the sake of distributing the work so as to 
relieve a little the great pressure on the staff, which cornea with 
the rains, of planting so very large a nniuber of trees, to commence 
early, nlthongh the necessary watering is an expensive item in the 
general costs. 

“ As 1 mentioned in the Report for 1880, para. 20, an attempt was 
then made to form plantations by sowing the seeds in situ, instead of 
having the trees reared in nurseries and then transplanted to the lulls. 
Most of the ground selected ft>r this method of afforestation was ex- 
ceptionally favourable in quality and aspect, and the result genera^ y 
was very satisfactory. Consequently, the following year I was in- 
duced to repeat the experiment on • very much larger scale, dj 
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taking in hand so great an area it was impossible, for want of some 
sabordinates on the staff with more education or intelligence than those 
we now have, to select and plot out patches of land which were the 
best adapted to sowings in situ^ therefore the lands included ioils of 
various qualities, and slopes of many different aspects, although as 
much care was exercised as possible in general instructions to avoid 
those places which were plainly unsuitod to the work. 

The extent of in situ sowing last year was a little greater than that 
of the previous year. The sowing commences about the beginning 
of February and is finished about the end of March or middle of April, 
The early months of last year which were so unfavourable for planting 
were equally so for the seeds which were sown. As showing the dif- 
ference in this respect between the season of 1881 and that of 1882 
I may state that in the three months of February, March and April-* 
which are those during which seeds are sown — in 1881 rain fell on 80 
days, the total being 16 49 inches, while in the corresponding months 
in 1882 there were only 24 days on which rain fell, and the amount 
of rain was only 5'23 inches. In consequence of this extreme drought 
daring three months while the seeds were in the ground the earth 
became so hot and dry that a very large proportion of the seeds were 
scorched and dried up ; the earliest sown germinated well after a little 
rain had moistened the soil, but during the subsequent dry weather a 
large proportion succumbed for tack of moisture before the heavy rains 
of May began. 1 have noticed that on aspects sloping to the south 
seeds in situ generally have but'little chance of success, owing to the dry- 
ing infiaence of the sun, which has there so much more power than on 
slopes with other aspects. On all steep places the heavy rush of water 
from the rains carries away the loose soil and the seeds from many 
patches which are situated where the water collects in little channels. 

“ It will thus be seen that seeds and tender seedlings have much more 
to contend with on the hills, where, after once put out, they are to a 
great extent out of the reach of further protection, than in nurseries, 
where, for a year, they can have their requirements attended to and 
receive protection from the various and manifold influences which 
threaten their existence. The cost of sowing in situ is only about one- 
fifth of that of using nursery trees, and as the losses sustained from 
the variouH causes attendarrt on the system are not more than one-third 
of the whole number, there is reason for pursuing that plan in places 
which are suitable for its successful accomplishment. But the two 
million patches which have been devoted to in situ sowings having 
taken up nearly all the suitahlo land on the northern side of the Is- 
land along the whole range from cast to west, and much being left 
for tree planting proper, we should now again limit the m situ work, 
and increase the nursery tree growing until the lands within moderately 
easy access from bead -quarters arc planted. 

The increasing demands for intelligent supervision and direction of 
afforestation works being greater than could be supplied by the staff, 
as it is at present composed, I was driven to seek some way of relief 
from the pressure, and accordingly arranged the chief part of the 
nursery work to be carried out by contract, the oontractors taking all 
responsibility, and agreeing to supply for this year’s planting 300,000 
trees at a fixed rate per thousand. The experiment was Tery suocess- 
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fol, and it has been repeated this year for next year’s stipply. As 
the consent of the Government to resume land held by squatters on 
yearly licences^ but liable to be resumed at a month’s notice if the laad 
should be required for public purposes, could not be obtained, the con- 
tractors had to make their own private arrangements with the squat- 
ters, a business which occupied a great deal of our time, and which 
gave an immense lot of trouble both to myself and the contractors. I 
cannot but think that it would be much better for the Government to 
temporarily resume such lands as may be required each year for nursery 
purposes as the scenes of operations move on, of course giving due 
compensation which would not amount to very much, to the squatters 
for the use of land which had been brought into an improved con- 
dition. There is no ground available for new nurseries but that 
wliich is in the possession of squatters. 

“ Through the kind assistance of my friends the Rev. B. C. Henry 
and Mr. Moh 8ih Ohui of Canton, in procuring seeds from localities 
on the North and West Rivers, 1 was enabled to introduce the 
Chinese Varnish-tree — Aleurites vernicia — and we now have three 
plantations of this, containing 26,000 healthy seedlings about a foot 
high. Judging of what I saw of this tree, and the situations in 
wliich it flourished, when 1 was up the West River, there seems great 
promise of its succeeding in Hongkong, and being, when old enough, 
of considerable economic importance. 

Of the Mahogany tree, Swietenia Mahoganiy 322 were planted, 
and they have made very good progress ; a well sheltered ravine, 
with fairly good soil, having been selected for them. From Reports 
of the Indian Forest Department 1 notice that the mahogany trees 
in India are much subject to the attacks of boring insects, which 
destroy the ends of the young branches. The same thing has occur- 
red here with our older trees, but those planted last year have not 
shown any signs of attack. For the seeds from which these trees 
were obtained we were indebted to Mr. H. Prestoe, the Super- 
intendent of the Trinidad Botanic Gardens. 

“ Eucalyptus citriodora, the lemon-scented Gum tree, planted in 
1880, is succeeding fairly well where it was planted amongst pine 
trees which had attained suflicient height to protect the young 
gum trees. Of five trees measured the mean height was 18 feet, 
and the mean circumference at one foot from the ground was 10 
inches. Of this and other kinds of gum irees planted experimentally 
on hills where there were no other trees to nurse them, the trees have 
failed. From this wo may learn that with the pine as a nnrse tree, 
other exotic trees of certain kinds can be successfully reared. 

“ From the one small tree of Persea nanmuk, the celebrated Chinese 
Goflin-wood tree, which was introduced from Yun-nan, with the kind 
assistance of Mr. Watters, in 1880, wo propagated 64 by layering ; 
eleven of these were planted out in permanent positions. 

“ Seeds of the Toon tree— CeJrefa Toona— were received from the 
Indian Forest Department, but I regret to say we could not get any 
of them to germinate. In a Report just to hand from Mr. Horne, 
I^irector of Forests in Mauritius, 1 see that he likewise could not get 
®'ay Seeds of this tree received from India to grow, and that oonseqnen^ 
ly ho has procured seedlings in Wardian cases from India. As this 
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is a valuable and quick grovring tree, I shall try to get a quantity 
of seedlings introduced. 

The first revenue derived from tree planting was obtained from 
thinnings of one of tlie plantations made in 1875. The plantations 
having arrived at that condition when thinnings are required, there 
will be a portion coming in with each succeeding year that should be 
attended to, and as the plantings were gradually increased in area 
with each year, the number of trees to be felled will also be larger 
each succeeding year. The number of trees felled this year was 
1,460, for which we obtained $18, or about cents for each tree. 
The whole co^t of planting the trees was three cents each. Those 
which wo felled being the weakly ones, and those which are left 
being at least Jialf as big again as those taken out, we may calculate 
the value of the standing trees at about five cents each, which is an 
increase in value in eight years of about 66 per cent., which, from a 
finaiiciHl point of view might be looked upon as a satisfactory in* 
vestment of Government money, in addition to the advantages of 
tree planting, which cannot be represented in figures. The trees 
here alluded to are growing on one of the most favourable positions, 
therefore taking an average of the whole results of tree planting 
on bad soils and otherwibe iinfavonrablo places, as well as on those 
situations where trees grow rapidly, the financial result would pro- 
bably be brought down to par for the first eight years ; however, 
after that the trees which would be left standing would increase more 
rapidly in value, and if cut down and sold would render a profitable 
return for the outlay. Although in Hongkong the money value of 
tree planting is not the object in view, yet if it cun be shown that 
there is a prospect of a return of the sums laid out in addition to 
the accomplishment of well wooded hills, the result is all the more 
6ali^ factory. 

Tlie protective work of afforestation has been energetically at- 
ten«led to. The .^ure^t guards generally have done what tlioy could 
to stop tree cutting and grass cutting on prohibited lands. The 
measiirns adoptt^d to confine the grazing of goats to certain localities 
which haveh»*eii re-^erved for tliat purpose have worked very well on 
the whole, and consideritig the nuiiiher of goats in the colony there 
lias b<*cii \ery little trouble with tiicui. The peopl** at Little Hong- 
kong have again been very trouhlesonio in cutting down and damag- 
ing trees near tin* viilaga. These people have always stated that the 
work was df;iie l»y boat [leople arming in and making raids from 
l)t t p Water Lay Itccciitly I ijoticed ill the woods a (|uantity of 
fine liees cut half througli, and some cut (jnito down. The lorest 
guards Were h<*t to wiii<di the place constantly, and eventually • 
party was seen to come to woik with saws and axes. Wiieii pur- 
sued, the peopb* th-d to the >*n.ige, but the guards succeeded in 
capturing one of tbe party who was coiivieted and fined, Hiice then no 
more tree cutting sc( ins t»i have been done. Altogellior since the 
Bppointniciit oftlietoMst guards tree cutting at Little Hongkong 
has very greatly decreased, (jiass fires during the dry seastUi were 
onusally numerous, ami in several cases they destroyed a large 
number of young plantiMl trees. Wlieii the trees have reached the 
nge of four or five years they arc beyoud tbe power of grass fires to 
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destroy them. The origin of the fires seems to have been from fire 
used by worshippers at the cemeteries and at isolated graves from 
pedestrians passing along roads and throwing down lighted matches 
and from goat-herds. It has been impossible to fix the offence of 
starting fires on any one. On the appioach of the next dry season 
we should, as a preventitive step, make fire tracts round the ceme- 
teries and along road sides which are near to plantations, so as 
to isolate trees from the danger of fires reaching them from the 
carelessness of passers-by, &o. These fire tracts would be made by 
burning, under careful supervision and control, a track of the dry 
grass so as to cut off the communication for fire which the grass 
affords. 

“In 1880 certain lands were prohibited for grass cutting and goat 
grazing, from which prohibition a great deal of good resulted, but 
the success has not been perfect, as the grass-cutters, whenever they 
think they can do it without detection, continue to procure grass 
from those lands. At the same time these people frequently cut 
down trees and bushes and leave them to dry, when, if they can get 
an opportunity, they carry off the dry branches in their bundles of 
grass. Without a great increase in the staff of forest guards it is 
impossible to entirely stop these offences. Besides the opportunities 
which grass-cutters generally have of cutting trees, they deprive the 
soil of the grass which should be allowed to decay and accumulato 
for its enrichment for the nourishment of trees, and also they cut 
from around the young trees the grass which should be left to give 
them shelter from winds which are so prevalent and injurious. The 
conclusion which I have arrived at is that grass cutting should be 
entirely prohibited on the Island, or that it should be permitted only 
by licences, to be obtained and periodically renewed on payment of a 
small fee, from this Department, so that the grass-cutters might be 
controlled in thoir work, and be brought in as helps rather than 
impediments to tree conservancy. As the present Ordinances seem 
to be inadequate to prevent grass cutting, it might be advisable to 
frame one which would give tbo power necessary to bring the people 
under control. 

“ Dr. Brandis, Inspector General of Forests of India, in response to 
un application which I made to him, very kindly consented to supply 
US with copies of the Reports of the Indian Forest Department, and 
now we regularly receive the various Reports as they are published 
from time to time. 1 need hardly say that these Reports are of 
much interest and use in showing the varioue works carried out in 
forestry ^ India and British Burma, information which is frequently 
Applicable to our work. 

** The planting operationB of the year are shown in the following 
table 


“ PinuB sinensis, ... 

„ „ sown tn sifu (patches), 

Curcas jatropha, ... 

Aleurites vernicia, 

Qaercos bambusaefolia, in iitu (patches), 


... 202,495 

... 790,050 
... 32,897 

... 26,374 

... 17,440 


Carried over, 1,068,756 
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Brought forward, ... 

Bhus succedanea,... 

Stilliugia sebifera, 

Melia Azederach, 

Casuarina equisitifolia, 

Bischoffia javanica, 

Melia Azederach, 

Aleurites «triloba, in situ (patches), 
l^ersea sp., ... ... 

Livistonia sinensis, 

Bwietenia Mahogani, 

Grerillea robusta, 

Camellia hongkongensis, ... 

Ficus retusa, 

Cunninghamia sinensis, ... 

Miscellaneous, 

Total, .. 1,096,230’* 

We hare received a copy of the Code de la Le^lation Forostifere, 
by Monsieur Piiton, Director of the Nancy Forest School, pub- 
lished by J. Rothschild, Paris 1883. The print is very clear, 
and the edition forms a very handy volume for the office table. 

We extract the following from the Agricultural and Horti- 
cultural Society’s last report : — 

Mesembrtanthbmuh ortstallinum. 

Major Jacob states that in the Scientific American^ dated 2lBt 
July, 1883, a notice appears of the above plant, that M. Horre 
Mangon ha<l observed that it takoe up from the soil an extraordinary 
quantity of alkaline salts, and that he had proposed to employ it 
for removing excess of salts from land on the sea coast, and in salty 
deserts, so as to make the land gradually fit for ordinary vegetation. 

And writes to suggest to the Agri- Horticultural Society, ffie advis- 
ability of getting some of tlio seed and distributing it for trial in 
this country, especially in the districts where reh lands occur. 

In his reply to Major Jacob, the Secretary mentioned that the 
M, crystallinum is the “ Ice-plant** so called, in consequence of every 
part of the plant being covered with small watery pustules which 
glisten in the sun like fragments of ice. Large quantities of this 
plant are collected in the Canaries and burnt, the ashes being sent 
to Spain for the use of glass- makers (Lind ley and Moore). Mesem~ 
hryanihemum cryBtallinum in Spain and M, Copiicum and nodiflorum 
in Egypt, are collected for the purpose of furnishing alkali for glass- 
works ; the former is called Barilla Moradera by the Spaniards, who 
import large quantities of its ashes from the Canaries, where the 
seed is eaten as a common food, according to Bronssonet (Lindley 
Vegetable Kingdom). M. nodijlorum is used at the Cape in making 
Morocco leather (Simmonds). Major Jacob’s attention was drawn 
to the ** Salsola *' plant, which has some cf the aama properties as the 
Mesembryanthemum. 
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PRi}CIS OP REPORTS ON THE RESULTS OF THE 
CULTIVATION IN THE BOMBAY PRESIDENCY 
OP THE COW-TREE SEED SENT OUT 
FROM ENGLAND IN 1880. 


The seeds were forwarded by the Secretary of State for India, 
No.'of Despatch No. 42 (Re- 

piaiiu. venue), dated 7th October, 1880. 
The Collector of .. ® As the seeds were found on arriv- 

” Kh^Andesh, al to be germinating, the case 

through the containing them was made over 

Supdt, Model ^ Municipal Commissioner, 

RatnAgiri, 3 Bombay, who reports that above 
The Superintendent, Model a hundred plants wore raised 

r ^ tlierefrom, of which 33 were dis- 

^ ^ 6 tributed to the officers mentioned 

* ^ in the margin and the rest retain- 

cd at the Victoria Gardens. 


The Superintendent of the Model Farm in Khandesh states 
that of the twelve healthy plants received by him in July 1881, 
five were soon afterwards plant eAout in ordinary garden ground, 
and six sent for the Collector’s garden at Dhulia, the remaining 
one being transferred to a larger pot ; that the trees which 
were planted out made no progress, but retained vitality for a 
short time, the leaves having gradually dropped off, until only 
the bare stem remained, which at last also blackened and died ; 
and that the pot plant made some little progress for a time, but 
suffered so severely during the hoi weather that there is no 
chance of its recovery. 

Of the six plants forwarded to the Collector of K-handesh, two 
were sent to Mr. Scott, and four were kept by the Collector, 
Mr. Eropert, who states that the two former died very soon, as 
also one of the latter, and that the three others are now dying 
fast, and their leaves have long since disappeared. 

The six plants sent to the Collector of Surat were put into 
pots containing well prepared earth, but on account of the heat 
of the sun they all died. ^ . i, • 

Of the six plants sent to Th4na, five died, and the sixth is 
stated to be almost dead. The Superintendent of the Thana 
Jail, to whom some of them were sent, reports 
** Great care was taken with these plants, but they do not 

3 X 
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seem to thrive in this climate. Whether it is the salt atmos- 
phere of the Konkan, or the extreme heat which effects them, I 
have not been able to determine, but from the very first they 
appeared to droop, and although placed under the partial shade 
of conservatory matting they gradually died off. ” 

The Superintendent of Mahabaleshwar states that Mr. J. P. 
Carvalho, to whom six plants were handed over for experiment, 
reports that though they were carefully attended to, two of them, 
which had become weak at the latter part of the last hot season, 
died soon after the beginning of the rains, and the remaining 
four, which survived for a considerable time during the mon- 
soon, died at the end of the season, owing to the unusually 
heavy fall of rain. Mr. Carvalho, however, entertains a hope 
from the good progress the plants had made, that they would 
thrive on the Mahabaleshwar Hill if they were planted during 
the cold season, and desires to be furnished with a few more for 
a second trial during the present season. 

The Collector of Ratndgiri reports as follows 

‘‘ Of the three cow-tree plants handed over to me by the 
Superintendent, Victoria Gardens, Bombay, two were entrusted 
to the Rev. A. Gadney, of Dapoli, and one left with a well-known 
amateur horticulturist, Mr. C. Agnew Turner, as a reserve in 
case the Dapoli experiment should fail. None of the plants had 
more than tnree leaves. Of the two planted at Dapoli, one died 
in the dry winds at the end of last cold weather. Of the other, 
Mr. Gadney reports that ‘ it was earposed the whole of this mon- 
aoon, and did not suffer. It grows very slowly. It looks 
greener than it did. It is sixteen inches high and has seven 
leaves.’ 

“ Mr. Turner, when he went home on leave, entrusted the care 
of the plant left with him to the Hon’ble C. G. Kemball, 
who informs me that it is fifteen inches high, but thinks that it 
has had too much sun,^' 

The Collector of Ratndgiri adds that these reports would seem 
to corroborate the opinion previously expressed by him, that 
these plants require continuous damp. 

The Superintendent of the Victoria Gardens in Bombay, states 
that a few of the cow-trees were, at the commencement of the 
monsoon, planted in a prepared bank of good soil with excellent 
drainage and partial shade, and every attention was paid to 
them, but all have died ; and that a few others were planted in 
large pots with a mixture of red earth, manure, broken bricks, 
and decayed wood, two or three of which died, the remainder 
being still alive, but not in a healthy state, as either the climate 
of Bombay is against them or the soil is not suitable ; and he 
desires if possible to be furnished with further information re- 
garding the habits of the tree. 
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There have been no changes in Messrs. Mackenzie Lyall & Co.’s 
prices since the 1st August. 

We shall be greatly obliged if contributors from the different 
provinces in India, would favor us from time to time with 
any notes regarding the local prices of timber and other forest 
produce. 

The annual sales of standing timber were held at Dehra Dun 
on the 15th September, there was a large attendance, and the fol- 
lowing prices were realized : — 500 sain ( Termiruilia tomentosa)j 
at 10 annas 3 pies per cubic foot, the trees to be felled sawn up 
and removed by the purchaser. This will yield about Bs. 15 each 
per tree to Government. Thinnings of inferior troes in the 
Bamgarh forest, 4,874 s&l and sain sold standing at Bs. 2-2 J 
each. 


The Cost of Fences. — ^The fact that we have in the United 
States six million miles of fences, which have cost nearly 

1.900.000. 000 dols. and have to be renewed every fifteen years, 
makes the fence problem one of the most important, says the 
Chicago Times. It, however, interests most of the farmers, who 
have the bulk of the labour to perform and expense to meet, and 
the timber to furnish for their consumption. The consumption 
of the timber for this purpose interests nearly every philan- 
thropist. It is reported that Kentucky requires annually ten 
million trees to keep up her national fence,” the old Virginia 
rail. The census bureau of 1880 shows an expenditure of nearly 

89.000. 000 dols. on fence buildings and repairs in 1879. — Tim- 
her Trades Journal. 
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GUSTAV HEYER. 

To-day we have the painful duty of communicating to our 
readers the death of Geheimer Kegierungsrath Dr. Gustav 
Heyer, Professor of Forestry in the University of Munich in 
Bavaria, which took place on the 10th July last. Dr. Heyer 
was passionately fond of fishing in bis leisure hours, and it was 
while thus employed, that he succumbed to heart disease. 

Gustav Heyer, who was bom in 1820, was descended from 
an old Forester’s family, his father having been the well known 
Professor of Forestry and Author, Dr. Carl Heyer, whose Hand- 
book of Sylviculture is at the present day still the leading 
work on that branch of forestry. He left the higher Grammar 
School, wdth excellent testimonials, at the age of 18, and he 
devoted the next four years (1843-47) to the study of forestry 
and the allied sciences in the University of Giessen in Hesse 
Darmstadt. From 1847 to 1849, he was employed in the Hesse 
Darmstadt Forest service, and in the latter year, he established 
himself at Giessen as a teacher of forestry. In 1858 he was 
nominated extraordinary, and in 1857, Wdinary Professor of 
Forestry and Director of the Finest School attached to the Uni-, 
versity of Giessen. From 1854 to 1857 ho was also an Ober- 
fbrster in the service of Hesse Darmstadt, and in charge of 
the forests in the vicinity of Giessen. 

Heyer remained at Giessen until 1868, when he accepted 
the position of Director of the new Prussian Forest Academy 
at Miinden, which he lost no time in bringinff into a most 
flourishing condition. In 1878 he became Chief Professor of 
Forestry in the University of Munich, where is now the most 
eminent School of Forestry in Germany, and wo may add in 
the whole world. From 1857 to 1878 Hoyor was the iSditor of 
the Allgemeine Forst and Jagd Zeitung, the loading Gorman 
Journal of Forestry. 

Heyer was a most brilliant lecturer, who understood thor- 
oughly how to carry his jmpils with him, and this was to a great 
extent due to his being a most highly educated man, free from 
all prejudices of his special calling. 

He was not only a good classical scholar, hut he was rfso 
most thoroughly at home in all the difterent branches of Phy- 
sical Sciences, Natural History, and in Mathematics, and ho 
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was specif strong m Chemistry, which he had stndied imder 
Liebig. When we add, that he was a most kind-hearted man 
who knew no greater pleasure, than to help and oblige others, it 
will readily be understood, how devoted his pupils were to him. 

Gustav Heyer is the author of many, important works in the 
different branches of forest science, as “ Calculation of the Con- 
tents, Age and Increase of Forests ’’ (1882); Light and Shade 
in reference to Forest Trees (1852) ; “ Soils and Climate in 
reference to Forests ” (1856) ; Determination of the value of 
Forests ” (1865, 1876 and 1883), which has been translated into 
the Spanish, Italian, Russian, Croatia and, it is said, Hungarian 
languages ; ‘‘ Forest Statics ” (1871). He also brought out 
new editions of his father’s works on Sylviculture and on Work- 
ing Plans, and he has contributed numerous articles to forest 
periodicals. 

It may safely be said that Heyer was to Forestry, what Liebig 
was to Agriculture. His great object as a teacher was to stand 
up for the education of Forest Officers at Universities, and to 
base Forestry on the teaching of the exact sciences. 

Gustav Heyer had the satisfaction of being appreciated during 
his life time. Honors were showered upon him, and ho received 
the most brilliant offers from various Governments, but he 

f )referred to devote himself to the teaching of the science he 
oved so well. By his untimely death we have lost the most 
brilliant leader of Forest Science of the present age. 


A FEW Notes upon MaWTs. — ^In writing upon the subject of masts, 
the first question that presents itself is the origin or mean* 
ing of the word. We find it as mast ” in the English, Dutch, 
German, Danish, Prussian, Swedish, and Norwegian languages. 
It may thus be said to be a word peculiar to the Teutonic people. 
In all cases it is found as a noun, and it refers to tBe mast of a 
ship. We need scarcely say that it is allied to, and associated 
with, the word “ spar,^^ and that a mast is neither more nor less 
than a great spar. The word spar *' is still used in connection 
with small masts of vessels, and with scantlings, or rafters, for 
the roofing of houses, from the fact that until late years the latter 
were formed of round or squared poles. 

The primitive of spar is spear a long shaft or warlike 
instrument ; any straight piece of wood in the form of a spear 
would thus become a spar, and according to its size it would be 
a great spar or a small spar. 

Our Teutonic ancestors^ equivalent for great was myoel,^^ a 
word that still lingers in Scotland as mickle,” and one that is 
still found in place and local names in England, as in ” Mickle- 
gate Bar,” in York. A great spar would thus be referred to as 
^ naycel-spar ; ” but if it were required to be intensified as a 
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very great spar,’^ the superlative of myoel, viz,, " m^est,’^ would 
be used, and hence the mdest-spar,’^ the primitive of mast-spar, 
would mean the greatest spar,^’ or the spar of the first, or 
chief magnitude.” 

It is highly questionable whether Milton, with all his learning, 
ever had the means at his command for working out the etymo- 
logy of this word ; but it is, to say the least, remarkable how 
close he runs upon the line of it in his sublime description of 
Satan, in his first book of ** Paradise Lost. He associates the 
spear with the mast, and describes the largest mast then known 
to him as but a wand compared with the spear of Satan. 

We give the quotation ; for Milton’s lines, like fir trees in a 
landscape, are never out of place 

“ His spear, to equal which the tallest pine 
Hewn on Norwegian hills to be the mast 
Of some great ammiral,* were bnt a wand.’* 

As time wore on, the descriptive term mdest-spar ” underwent 
the process of clipping or abbreviating ; the noun " spar ” was 
dropped, and the adjective mdest,’' in the corrupted form of 
'^mast,” took up its place, and thus became a noun-substantive. 

Transformations of this kind are not peculiar to old times, as 
is proved by a parallel instance in our day. An engineer of the 
name of Outram invented iron roads, which, after him, were 
termed Outram ways ; ” this term quickly changed to " tram- 
ways.” The carriages running on these ways became tram- 
cars,” a term that our American cousins soon dressed down to 
trams.” Thus we see how a portion of a man’s name has be- 
come in one generation the noun-substantive for an omnibus. 

We will now turn from these vagaries of our language, which, 
to say the least, are interesting, and touch upon the early history 
of masts. 

As the modern ^^sea kings” we have more to do with masts 
than the people of any other nation, and in turning back the 
pages of history, we must look for their early use where we look 
for our ancestors, viz., in the old " wics,” or bays of Scandina- 
via, and the southern ports and creeks of the Baltic, for it is 
there we find the early home of shipbuilding. 

Those countries are peculiar to this important trade ; they 
naturally produce the oak and fir for the hull of the ship, the 
spars for the masts, the tar for the paint, the hemp for the ropes 
and oakum, and the flax for the sails, and, lastly, in the stump 
of the fir tree, with its spreading prongs, they famish the pri- 
mitive anchor. The trade of shipbuilding was planted in England 
by those Northern settlers, and the material for conducting it 
has, more or less, been drawn from these old quarters, down to 
th^resent day. 

The forests of England have given us a great store of ship- 


* An obsolete form of AdmiraL’* 
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building wood in the form of oak; but whether they ever pro- 
duced fir trees suitable for conversion into masts is a oueation nf 
very grave doubt. 

We have, on the other hand, evidence of masts and spars being 
largely imported into England in the middle ages, and we have 
copies of bills of entry before us which reach back into the past 
for nearly 500 years. We glean from Frost’s “Early Notices 
of Hull ’’that the ship Mandelayne, Captain John Hogee, of 
Newcastle-upon-Tyne, was entered for Hull on the 28th of May, 
1400. She had as a cargo 2,000 spars of firwood, 200 fir planks* 
and eleven masts. The goods were returned as the property of 
the captain of the vessel, the value of the taxable portion being 
£4 6«., and the custom, or duty, 2^. 10^/. From this we learn 
that the captain was working the ship for one of the old mer- 
chant adventurers of Newcastle-on-Tyne. We are not informed 
of the port the goods were shipped from, but from the time of 
the year, “ May 28th, ” we may safely set it down as the Baltic. 
On the 2nd J uly, in the same year, the ship Mariknyght^ Captain 
Jacob Thurston, of Aslowe, arrived. The captain had as part 
of the cargo a '' spar of fir mast.” From his cargo being prin- 
cipally elk and martin skins, beast and sheep skins, butter and 
bacon, we may take it for certain that he was from tlje Baltic. 

We see from Milton that the opinion in his time was that the 
masts of ships came from the hills of Norway. It would appear 
that a considerable trade was done in spars from that country, 
and judging from the fact that those shipped at the present day 
are whitewood, the inference is strong that those of old were of 
the same wood, and this opinion is strengthened by the fact that 
the spruce fir is there larger, straighter, and less tapering than 
the redwood. There is, of course, the question of durability, 
which to a great extent is balanced by its lightness. It is a 
known fact that the Romans used the trunks of the “ silver fir 
for their masts, its quality of lightness outweighing all other 
considerations. Be this as it may, it is certain in more modern 
times that redwood has been preferred, and in this wood Norway 
has never been able to compete with Poland and the south of 
Russia. It is to Dantzic and Riga that we must necessarily turn 
for our best notes in connection with the old mast trade. 

The growth in the size of the ships of France and England, 
more especially in the navy, led the merchants to search about 
for gigantic trees. The masts of Norway could not be supplied 
in redwood, of larger size than 1 8 in. at the butt, and of these 
the supply was very limited. Hence this shipment was under- 
stood to be a small one, and the “ Norway mast” is still the trade 
term for small masts. Dantzic and Riga took up the trade, and 
furnished masts of 18 in. to 25 in. diameter, thus beginning 
with large masts where the Norwegians left off. The Dantzic 
shipmente, although highly prized, were not considered so fine 
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as .the Riga^ nor do they appear to have formed so special a branch 
of trade. Their finest trees came from the forests of Poland, and 
the lands bordering on the south of Russia, from whence the logs 
were rafted down the Vistula to Dantzio. Arriving there, the 
best and straightest were cut and trimmed for masts. The 
second quality logs were cut up for deck planking in average 
lengths of 3S ft., and in thickness 4 in., 3^ in., 3 in., and 2^ in., 
the width invariably being 9 in. In some oases the very largest 
masts were dressed up with the axe into an octagon form. 

The mast trade has been best developed in Riga, and hence 
the name of this port became associated with the best and 
finest wood in Europe. The great forests in the sandy districts 
of the Dwina were searched for the finest and straightest trees, 
which, upon being felled and found to be sound, were sledged to 
the waterway, and floated down to Riga. Such was the price 
obtained for these masts from the Royal Dockyards of England 
and France, that the merchants of Riga sent out experts to 
search for new supplies in the valley of the Dnieper, and this 
river was followed through the most fruitful districts of Russia 
towards the shores of the Black Sea. Upon suitable trees being 
found they were conveyed to the river and at great cost hauled 
up the stream to a certain point, whence they were conveyed 
overland, a distance of twenty-three miles, to the banks of the 
Dwina, and floated down to Riga. A great trade in wood is still 
done on this route ; but the land carriage has given way to that 
of a canal, which has worked wonders in the development of the 
trade of Riga. 

The arrival of these masts in Western Europe caused great 
surprise, as trees of that magnitude were wholly unknown in the 
temperate regions of France and England, and with the French, 
who were not such lords of the ocean as the English, a desire ori- 
ginated to foster the cultivation of such trees in the woods of 
France. On this point we have somewhere read of a commission 
being sent out to the Russian forests to collect the seeds of these 
“ mast-trees,” and to plant them, on their return, on French soil. 
The result was a plentiful growth of the common Scotch fir 
(Finns sylvestris), and the purchase of the knowledge that their 
enormous size in the south of Russia was the accident of soil and 
climate. 

During the last half century a great change has come over the 
spirit of the mast trade ; the high prices and ready sale of those 
from Riga fostered enterprise on the part of the English people 
whose lot had been cast in the forests of the New World, hog 
by log, the strange but gigantic trees of Canada, the United 
States, and Australia, were introduced to the English dockyards, 
and little by little the old trade. 6f Riga has been undermined, 
until, as in the present day, the ihipbuildto of this great country 
are practically independent of* the old Bdtic ports. 

In the fresh fields and pastnres new '' thrown open to tne 
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mast trade, the fir, from its height, its straightness, and its light- 
ness, in one variety or other, is rigidly adhered to. Roughly 
speaking they may be classed under five heads, viz., 1, Quebec 
yellow pinfe; 2, Quebec red pine; 3, United States pitch pine; 4, 
Oregon pine; 5, Kauri pine.^ 

The yellow pine has been fairly used and tried ; but being soft, 
easily broken, prone to decay at the level of the deck, and what 
is of the greatest consideration, very costly, it is now but spar- 
ingly used. 

The red pine, although a fine-grown tree, is rarely sufficiently 
straight for the purpose of masts, and in consequence is but 
little used. 

The pitch pine may to-day be termed the true “ mast-tree ; '' 
it has all the requisite qualities for this purpose, but its weight 
is a great drawback, and it is not considered as a very duralile 
wood. These objections are more than compensated for by its 
cheapness, and the clean, sound character of the wood ; and 
hence in almost every shipyard in England it is more largely used 
than any other pine. 

The Oregon or Douglas pine ranks, from its great size, as the 
first of the mast-trees. It is grown in the forests of North- 
western America, a quarter of the New Continent that has hhown 
us examples of colossal trees, the like of which was previously 
unknown to the world. These masts are sent to us in a hewn 
form, faultless on every point This wood, from the cost of 
transit, cannot be brought into competition with other shipments ; 
but where size is a consideration, it carries all before it, as masts 
of no feet in length, and 3^ inch diameter are by no means ex- 
ceptional. The curious on this point will be pleased to inspect 
the celebrated flag-pole in the Royal Gardens of Kew, which is 
an example, 159 feet in length and of proportionate thickness. 

Tlie Kauri pine ranks with the Oregon pine in being a mon- 
arch of the forest. This is otherwise known as the Australian 
pine, or Norfolk Island pine. Its quality for masts is everything 
that can be desired, and although its cost is very great, owing 
to the excessive sea carriage, it is by no means a rarity in this 
country. Some years ago the Governor of New Zealand sent a 
gigantic mast to the English Admiralty, and a friend of ours, who 
^asa passenger home with this tree, says that it was lashed to the 
masts and bowsprit, and projected 30 feet over the head and stern 
nf the ship. It was found to he highly suitable for masts and 
spars, and a commission of experts from the dockyards was after- 
wards sent out to examine and report upon the Australian forests. 

A tree of this class was felled on a farm near the Maharangi 
Biver, intended for the 1S51 Exhibition in London ; hut, the 
time allowed for transport being too short, the project was aban- 
doned, and the tree was left upon the ground. The length of the 

j. * ^ • P- Btrobas ; 2, 1*. resinora ; 3, P. rigida ; 4, PaeadotBUga Donglasii ; 

Dammara aaatralis. 

3 Y 
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bole, up to the branches of the bushy head was 100 feet, and 
its diameter at the butt was 10 feet. Laslett mentions a still 
larger tree, which measured bO feet to the branches, and 24 feet 
in diameter. 

About fifteen years a oro a parcel of 60 logs arrived in Liverpool 
on consignment to Mr. Edward Chaloner; we were told they 
averaged 90 feet in length, and squared up to 3 feet, and that 
they were perfectly clean and sound. 

It would appear with the mast trade, as with many other in- 
dustries, there is a constant thirst for change; the latest fashion 
is the construction of the lower masts and the principal spars of 
wrought iron, a system tliat places, for once in the career of Eng- 
lish shiphuildmg, the growth of our masts in our own hands. 

The ()l)jeclion taken is that they are heavy, and in case of dis- 
aster they cannot be felled and thrown overboard; but this ap- 
pears to have little consideration, for the manufacture of tubular 
iron masts is becoming very general, and to-day there are few of 
our first-class ships but what are so fitted in their rigging. 

Such, then, are few of our notes upon the subject of masts, 
and we may venture to remark, if they serve no other purpose, 
they will go far to prove that, in searching into minor details of 
the trade, we find in them ^'more than is dreamt of in ourpliilo- 
aophy.^^ — Timbf^r Trades JotirnaL 


Matches. — Few if any people who are daily in the habit of 
using matches have ever thought how much of ingenuity and 
skill ate expended in their manufacture, says an American con- 
temporary. Yet the extent of the match timber, or, as it is term- 
ed, lumber manufacturing business, in the United States and 
Canada, may be faiily realized when it is stated that one match 
manufactofy alone paid 4,000,00*1 dole, in taxes during the year 
ending December 31st, Ibbl, being at the rate of one cent per 
b)x. That is, the manufactory had produced in one year 
400,1)00,000 boxes of matches. The logs are bought in the firt’t 
instance by the owners of one of the numerous saw-mills to be 
found upon the Hiver St, Lavvience and its tributaries ; and the 
inillowner dwtiibutes the lumber alter it is cut. The wood used 
is pine and spiuce. The match-lumber factory is divided into 
departments, in which are manufactured match-boxes, cases call- 
ed skillets, match-sticks called splints, and tlu* round wooden 
match-boxes, winch j. less used now than formerly. Match- 
boxes are made fiom a square piece of wood, by one turn of a 
machine which consisi*^ of two collars, a borer, and a side-saw. 
This machine makes twelve boxes and twenty-four lids per minute 
out of a piece of wood m inch and three-fourths square. When 
the box and lids are made in the rough, they are placed together 
in a hollow roller, which is revolved by water-power, and in thw 
way the defects are removed, and the whole box is made beauti- 
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fully Bmooth, owing to the friction created within the wheel. The 
match-slicks, or splints, are cut double the length of the ordinary 
wooden match, and when sent to the match manufactory they 
are dipped at both ends, and cut in the centre when dry. These 
splints are made from solid blocks ot wood, which have been pre- 
viously steamed, by a machine which makes from twelve to eigh'j 
sticks at a blow, and all the blocks are three inches square, la a 
day of ten hours no less than 46,000,000 splints are made at 
Fitches factory.* — Timber Trades Journal, 

Timber and Earthquakes.— Consul Denius, in his annual report, 
says; — Wood for the construction of houses is an important 
item among the imports of Smyrna, as the houses of the lower 
orders are built entirely of wood ; and those of the better class, 
which outwardly appear to be of solid construction, have skeletons 
of wood merely laced with stone — a system adopted to lessen the 
danger arising from earthquakes. Both timber and planks come 
chiefly from Austria, llussia, lloumania, and European Turkey. 
In 1S77 the import was confined to planks, which accounts for 
the small import ot that year, amounting only to £1 1,600, against 
an average of £136,000 for the four following years, in which 
there was little variation in the quantity of planks, while from 
13,000 to 16,000 tons of timber were added to the import each 
year. — Timber Trades Journal, 

Ensilage. — A correspondent wishes to know all about Ensilage 
for preserving grass, and we hope that some one understanding 
the process wSl kindly send an account of it for our next number. 

The origin of Amber. — Some very interesting researches have 
recently been made regarding the flora of the amber-bearing 
strata of East Prussia, by Messrs. Goeppcrt and Menge. In 
ancient limes there must have been in this part of Europe a 
grcjup of conifers comprising specimens from almost all parts 
of the world. Among the splendid specimens of the Californian 
coniferae were the lied Wood, the Sugar Pine, and the Douglas 
Spruce ; and of the examples ol the Eastern States were the Bald 
Cypress, lied Cedar, ihuia, and ihe Finns rigida; from the east- 
ern coasts of Asia were the Chillian Incense Cedar, the Parasol 
Fir, the Abor-vitas, the Ghptos strohus, and the Thuiopsis, the 
Scotch Fir, the Spruce, and i'vpress of Europe, and the Callitris 
of South Africa. The deposits of amber for which the Baltic 
is noted are the product of generations of these resin-bearing 
trees. The richest deposits are situate along a strip of coast 
between Memel and Dantzic, though the real home of amber has 

• Cannot something be done to start a match factory in some of our hill for- 
ests ? Quantities of deodar timber are wasted every year which might thos bo 
utilised— [Ed.] 
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been supposed to lie in the bed of the Baltic between Bornholm 
and the mainland. It rests upon cretaceous rocks, and consists 
chiefly of their debris^ forming a granular mixture known as 
flue earth, which appears to exist throughout the province of 
Samland, at a depth of 80 to 100 feet, and to contain an almost 
inexhaustible supply of amber. 

Immense quantities of amber are washed out to sea from the 
coast, or brought down bv rivulets, and cast up again during 
storms, or in certain winds. The actual yield by quarrying is 

200.000 lbs. to 300,000 lbs. a year, or five times the quantity 
estimated to be cast up by the waves on the strip of coast above- 
mentioned. — Times, 

Mr. F. D’A. Vincent, of the Madras Forest Service, who was 
deputed last year to report on the conservation and adminis- 
tration of the Crown Forests in Ceylon, has now submitted an 
exhaustive report, giving complete and reliable information on 
the whole subject. Regarding the area of forests in Ceylon, it ap- 
pears that 3 J millions of acres, or about one-fourth of the island, 
is owned by private individuals, and the greater part of the re- 
mainder belongs to the Crown. Of the areas sold, 750,000 acres 
are estimated to belong to Europeans, 500,000 acres having been 
bought in the hill country for coffee, tea, cinchona, &c., and 

250.000 acres in the low country for the cultivation of tea, 
Liberian coffee, cocoa, cocoanuts, and cinnamon. — Pioneer, 

Extract from the Report of the Tributary States of Orissa for 
1882.83. 

Some progress has been made in the arrangements for intro- 
ducing a system of forest conservancy into such parts of the 
Tributary Mehals as are under direct management. Mr. Davis, 
Deputy Conservator of Forests, was engaged in examining 
and marking out the tracts in Angul which are to be formed 
into forest reserves. The examination has shown that it is worth 
while to preserve the forests, and the Superintendent considers 
that the blocks selected are suitable for the purpose. There is 
some difficulty about determining the boundaries between Angul 
and the bordering States which will eventually have to be re- 
moved. The Superintendent proposes to consider this question 
in connection with the re-settlement of Angul, as the present 
settlements come to an end in 1887, and the Lieutenant-Gover- 
nor will await the separate report which the Superintendent 
promises to submit on the subject, Mr. Davis had not leisure to 
visit the Khondmal forests, and these, as well as the forests in 
Mohurbhunj and Dhenkenal, remain to be examined. It may 
be possible to depute an officer from the Forest Department to 
undertake the work during the ensuing cold season. 

(We understand that Mr. Moir, Deputv Conservator of Forests, 
]Sr.-W. Provinces, will be deputed for tliis work). — [E d.] 
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NOTE ON THE DENDROCALAMUS STRICTUS IN 
THE CENTRAL PROVINCES. 

In the Central Provinces this bamboo is used as a substitute 
for timber, for rafters and battens, spear and lance shafts, walking 
sticks, whip handles, plonghman^s driving sticks and spade han- 
dles, stakes to support sugar-cane ; on light soils, stakes for pin 
plants and for construction of ‘"jaffries” for “pin"' gardens, for 
the construction of strong fencings to resist wild animals, the 
manufacture of small mats used like slates in roofing, mats for 
floors, covers of carts and various other purposes, sieves, hand 
punkahs, umbrellas, light chairs and sofas, drenching horns, vessels 
for holding grease and oil, specially for lubricating cart-wheels ; 
bows, arrows, and cordage, and for the manufacture of many other 
minor articles. It is also used for the buoyage of heavy timbers 
in rafting, and when converted into charcoal, is in request for the 
finer smith’s work. Dry stems are also used for torches, and the 
production of fire by friction. n 

The fibre in which the stems abound has been found suitable 
for the manufacture of paper, but owing to the comparatively 
high value of the product, it is improbable that it will be used 
for this purpose in the Central Provinces. 

The leaves are much sought after as food for bufialoes, and are 
fairly good fodder for horses. 

The seed, which appears to be produced in abundance in times 
of famine, is at such times used as food grain. Its rdative ^^1“® 
may be estimated by the fact that while wheat, the principal food 
grain, sold at 12 seers for the rupee, bamboo seed sold at from 40 
to 50 seers. 

It is probable that as a living plant, this bamboo will come 
into use for the consolidation and support of embankments; the 
complete and endless network of rootlets which develop round 
every clump, and extend from the surface to 9 or even 12 mches 
below it, binds the whole surface soil into a solid mass, whicn 

8t 
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can be cut into blocks with a spade, but is not easily broken until 
the rootlets either die or decay.* 

Distribution . — Widely as this species is distributed, it is not to 
be found in all localities, nor on all soils. The slopes of hills, ra- 
vines, and the banks of nalas are the favourite localities. In the 
plains it occurs forming dense masses and covering large areas, but 
on sandy soils only. A rich and free soil, good drainage and 
plenty of moisture are favorable if not essential to its production; 
though, as already stated, it is found forming dense masses in the 
sandy plains ; in such places it only flourishes on the banks of 
nalas or where there is a good deposit of vegetable mould. On a 
considerable area of poor sandy soil it abounds without attaining 
any size, and in such cases its existence can only be attributed to 
conditions being favorable to germination, and to the protection 
to the young plants afforded by tree vegetation. 

In clay soils and the combinalions of clay and lime (kankar) 
not un frequently met with, the species refuses to grow. 

In the black cotton soils of the plains, and even in very wet 
soils, it will grow luxuriantly when once thoroughly established, 
but young plants soon succumb to excessive moisture. 

Though very productive pure bamboo forests exist in several 
places in the Central Provinces, the species thrives best when as- 
sociated with tree vegetation. It is more or less shade-bearing 
according to age as a young seedling ; except under artificial culti- 
vation it will not without shade live through a single hot season, 
while even with mature clumps, light tree shade appears favorable 
to the plant, and under the latter condition the yield of individual 
clumps is greater and finer than in pure bamboo forest. 

Pure bamboo forest is altogether unnatural, as may be easily 
imagined from the foregoing remarks regarding the requirements 
of the plant. In almost all cases the existence of pure forest of 
the Z>. is attributable to *‘dhya'' or “bhewa^' cultiva- 

tion (jhuming). The writer has seen innumerable instances of its 
resulting from this cause. By ‘‘dhya^^ or "bhewa” cultivation 
every bamboo plant on the ground is set free, and soon outstrips 
all tree vegetation, thus where the bamboo is abundant and the 
plants fairly strong, the result is pure bamboo forest, and this 
condition being established, the restoration of the tree forest is 
deferred almost indefinitely. 

Under the circumstances herein detailed, the absence or greater 
or less scarcity of the D. atrictus on sandy plains and hill sides 
may be accepted as fair evidence of the extent to which the 
forests have been over-worked, and this supposition is supported 
by the present condition of the forests in the Provinces, and by 
what is known regarding their working. 


* Seed has been snpplied to the officers of the Chbattisgarh Stste Bailwsy for 
lexperime&t in this matter. 
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Seedmg . — ^In every forest producing this species, a certaia 
number of stems flower and seed annually, but a general seeding 
only an occasional occurrence. Regarding the time or condi- 
tlons of seeding, nothing definite is at present known, but it is 
evident that general seedings are associated with a short rainfall * 
In general seedings all clumps of the same age appear to seed 
within the two years over which the seeding generally seems to 
extend. 

It is the opinion of natives, and one which is believed in by many 
Forest officers and others, that seeding is prevented or retarded 
by heavy working of the clumps ;t the opinion is doubtless to a 
certain extent correct, but it is improbable that catting will have 
effect if deferred till the clumps begin to flower. It is not an 
uncommon thing to find small one year old shoots from clumps 
entirely cut over producing seed. 

A solitary clump which seeded in the Maharajbagh in 1877, was 
cut over as soon as the first crop of seed was gathered, and It is 
supposed that among the stems cut were some that had not seed- 
ed, and from which young shoots subsequently appeared. These 
young shoots seeded before they were a year old. 

That steady working retards seeding may be fairly assumed 
from the fact that in the forests most worked, the seeding of the 
species is least common ; it has moreover been observed that a 
poor and unfavorable soil is conducive to the production of seed. 

According to our present knowledge, the conditions conducive 
to the production of seed may thus briefly be stated — 

Isl, a short rainfall ; 2nd, a poor or unfavorable soil ; ^rd, the 
condition of pure bamboo forest and absence of the shelter of tree 
vegetation ; greater or less rest from cutting.J 
The second condition is closely allied to the first, for the bam- 
boo is a surface feeder, and in forests not protected from fire its 
impoverishing effect on the soil is very great. It will be observ- 
ed that all four conditions tend to one end, viz., to check the 
production of new shoots which must, therefore, be considered 


• In 1866 there was a general seeding in the hills of “ Ealibhit ; ” in 1868-69 
in the belt of forest ranning from ChQnur east of Chanda to the W arda sonth of 
Gunpur in the Chanda District, and in 1878 in the GhotiarpalU forest of Chanda, 
the uplands of Balaghat and Mandla, the eastern portion of the Satpura reserves, 
and in the hills south of Jubbulpore, the latter seeding extended into 1879, when it 
was less abandant. Regarding the rainfall in 1 865 in Kalibhit,” nothing can 
be recorded; in 1868 the rainfall was universally short. As in Home cases it ia 
known to have been abort, in others it is believed to have been so in the localities 
in which seeding took place in 1879. 
t 1 do not know any facts in support of this opinion.— >D. B. 
t It would be well worth enquiring whether the age of the clamp has nothing 
to do with the seeding. In the case of the Kattang, [the Kattang never seeds 
except just before dying off, not like D> sfrict«a,3 which generally seeds gregar- 
iously • it Beoius to be probable that when the plant attains the age of 30 years it is 
oispoaed to seed. In the case of D. etrictus this enquiry would be difficult, as the 
clumps in a forest tract have sprang up mostly at different times, and are not all 
of the same age.— D. B. 
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the primary cause of general seedings. Probably the real cause 
of seeding is exhaustion of the soil accessible to the roots of the 
clumps, which is felt the more, the dryer the season ; a sup. 
position further supported by the fact that seeding is more com- 
mon on poor than on rich soils. 

Stems that dower casually, yield hardly any fertile seed, and 
hardly any seed at all, whereas in the general seedings the yield 
is very large, and of excellent quality, especially in the first year.* 

Reprodtmtion . — Reproduction is secured by seed and by rhi- 
zomes with rootlets and portions of the stems attached. In the 
early stage of existence the rhizomes are larger in proportion to 
the stems, and have greater vital powers. It is also probable 
that the little shoots resembling seedlings in appearance, which 
are occasionally produced in dense masses at each node, would 
take readily if planted, and that shoots laid underground with 
portions of the leaf-bearing branches above, would take root and 
produce shoots at each node. 

Natural reproduction . — As may be imagined, from what has 
been said of the seeding of this bamboo, reproduction is to a 
greater or less extent ever going on wherever the species exist, and 
the result of a general seeding, notwithstanding that vast quan- 
tities of the seed must be destroyed chiefly by rats and birds, and 
in unprotected forests by fire, is a dense mass of young plants 
which spring up after the first few showers of rain. In the first 
stage of their existence the young plants are very delicate, and 
except under the influence of plenty of moisture, are unable to 
resist the scorching effect of the uninterrupted sun’s rays; they 
are moreover unable to compete with the minor grasses by which 
the seedlings are easily and speedily choked and destroyed, nor 
can they withstand an excess of water about their roots, which 
causes them to turn yellow, and die off rapidly. 

Thus it is that, with rare exceptions, those seedlings only which 
are move or less under forest cover, live through the first hot wea^ 
ther, or even the first monsoon. 

Artificial reproduction , — The artificial cultivation of this species 
has in the Central Provinces only been carried on since 1875, 
and, as might be expected, there is much yet to learn on this sub- 
ject, nevertheless a certain amount of information and experience 
has been gained which it would be useful to place on record. 

In propagating by setst from existing clumps, it is advisable 
that three or four shoots with their rhizomes should be taken 
together with their roots for each pit to be planted, and that as 
much of the soil as possible should be preserved about the roots. 
The stems should be cut back immediately above joints to a 


* One clamp in the ** Maharajbagh,” the crown of which covered an area of 
abont 40 souare yards, yielded 160 seers of seod, besides a quantity naturally shed, 
which resulted in a dense mass of seedlings rpi^ind the clump. 

t This aystem, by layera, is practised in Bengal, the bamboo ia buried and new 
shoots are obtained along the Joints.*- J. M. 
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length of 5 or 6 feet, the sets should be planted as qiiiokly as pos- 
sible, 6 to 8 inches of stem being placed below ground. The Lsfe 
burst of the monsoon is the most favourable time for this oper- 
ation ; in the absence of rain the water supply must be kept up 
artificially till foliage is developed ; if the soil is good, further 
tending will be unnecessary, clumps thus raised on good free soil 
produce marketable shoots in five years. 

In propagating by seed, sowing may be made in ntu, or seed- 
lings may be raised in nurseries and transplanted. On the 
former method, experience is confined to the result of one experi- 
ment, in which the area dealt with is 50 acres situated on the 
slopes of hills. The soil was not good, though not extiemely 
poor, but there was a little cover on the ground ; the sowings 
were in prepared lines, but no manure of any kind was applied. 
The seed was put down in July, but sown too thickly, and at the 
end of the rains the plants averaged 18 inches, or four times the 
height of natural seedlings of the same age, but the plants were 
weak. Had the soil been rich and the sowing less thick, or had 
the plants been properly thinned on appearance above ground, it 
is more than probable that the growth would have been really 
vigorous. 

This method of sowing in lines, however, is open to objection, 
as the lines are attractive as lairs for wild animals, while their 
continuity assists in directing the enemies of the seed and plants 
in finding them. It moreover necessitates needless expenditure 
of seed, as bamboo clumps are not required nearer than 15 feet 
apart. It is probable that excellent results may be obtained by 
sowing in pits 8 feet in diameter and 1 foot deep filled with good 
rich mould, provided the plants are thinned till when 4 feet in 
height; not moro^than four plants should stand in each pit. 

In sowing in situ the soil cannot well be too rich, but if farm- 
yard manure is applied, it must be thoroughly rotten, and the 
application of wood ashes is preferable. Heating manures must 
on no account be applied. 

To raise seedlings for transplanting, a soil neither exceedingly 
free nor stiflp, neither very poor nor very rich, with perfect drain- 
complete exposure to the sun^s rays, and if possible, a level 
surface should be secured. The ground should be well ploughed, 
and the surface thoroughly well prepared. If the soil is really 
poor, a little leaf mould and wood ashes may be worked into the 
surface soil, wood ashes always being applied with advantage. 

The quantity of need required must depend on its quality and 
the quantity that is likely to be destroyed prior to or during 
germination. If the seed is good, more than 10 seers to the acre 
is not likely to be necessary. 

The ground may be divided into 4 feet beds prior to sowing, 
hut it will be found most convenient to sow the whole area broad- 
cast, and having harrowed in *the seeds with thorns, to divide the 
area into 4 feet bedsj which is necessary to facilitate weeding. 



534; HOTl OK DBKDfiOOiXAlinS 8TEZGTU8 IK OBNTB4L PBOTIKOBO* 


The young plants must not be allowed to crowd each other> 
but must be gradually thinned^ till when feet high they stand 
about 18 inches apart, at which distance they may be allowed 
to remain till they attain a height of 3 feet, when they should be 
ready for final transplanting. Seedlings removed in thinnings 
need not be thrown away, but may be planted out in lines in 
nursery beds. 

As under the influence of moisture young bamboos will deve- 
lop new shoots at any season, care must be taken to avoid 
forcing at least for two months prior to final transplanting, only 
sufficient water should be allowed to keep the stems and branches 
alive; the absence of foliage at the time of transplanting is 
advantageous. 

As bamboos need not as a rule be planted nearer than 15' x 15^, 
an acre of nursery will suffice for planting about 80 acres. 

If it be possible for the first month after transplanting to keep 
up the water supply artificially during short breaks, planting 
should be carried out on the fall of the first monsoon showers, as 
in this way the aftergrowth is greatly accelerated; otherwise 
planting should be carried out with as much despatch as possible, 
as soon as 15 or 20 days^ rain can be calculated on. 

In moving the plants, care must be taken not to disturb the 
roots, and to preserve as much soil as possible about them; 
when placed in the ground, the new soil must be closely pressed 
down round the plants, and sufficient water must be supplied to 
thoroughly saturate the whole of the soil in the pits ; in well 
drained localities the supply of water can scarcely be too copious. 

If the plants are in new leaf when put out, every precaution 
must be adopted to prevent the shed of foliage, the loss of which 
at this time is at least equivalent to the loss of a whole season’s 
growth, and will only too often result in heavy losses in plants 
and sometimes in total failure. 

On the other band if the foliage is preserved, or in the case 
of plants which have not come into new leaf, their stems and 
brancblets are kept alive until the regular rains set in, a most 
vigorous growth will be secured. 

Aftergrowth , — The plants even when established have many 
enemies, the young rhizomes are readily eaten by rats, pigs, and 
bears, and the young succulent shoots as they appear above 
ground are nipped off and eaten by bison, pig, and sambhar. In 
the natural forest these enemies as a rule make but a slight 
impression, but in artificial plantations and nurseries, rats, pig 
and even bears, attracted apparently by the regularity of distri- 
butions, and by the conspicuously prepared soil commit desperate 
havoc. The measures that should be resorted to for protection 
against these enemies must depend on local conditions and the 
means available, but it may be noted that keeping the soil well 
worked, and free from grass and weeds, and copious waterings 
esydi and all afford protection against rats. 
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A plftot OHO© established^ if undisturbed goes on increasing the 
number of its shoots until the time of its flowering, notwithstand- 
ing that some die and decay ; and the size of the shoots continues 
steadily to increase till what may be considered full size shoots for 
the particular soil and locality are produced. The number of years 
necessary for the production of full sized shoots is undetermined, 
but is known to vary greatly according to the conditions under 
which the plants have grown up. In natural forests there is 
reason to believe that full sized shoots are not produced until the 
clumps are about 12 years old, but in really successful artificial 
plantations the time will probably be reduced to six years. 

Thinning of the clumps does not stop the production of bhoots, 
and if judiciously executed appears to favour it. Complete cut- 
ting over of the clumps even when of large size, throws back the 
after-growth, resulting in the first instance in the production of 
small shoots from the joints of the rhizome 3 to 6 feet in length ; 
and the gradual process of the shoots increasing in size year by 
year till the full size is obtained, has then again to be gone through. 
The eflPect of such cutting over is, however, less in proportion as 
the number of stem joints left is greater.* 

Each rhizome is provided with one or more eyes, from which 
new shoots and rhizomes are produced. In young plants and 
clumps, new shoots are produced from the last formed rhizomes, 
which accounts to some extent for the annual progression in the 
size of the stems. This system of production by progression 
from the last formed rhizomes does not, however, long continue, 
and ceases altogether, after shoots of full size have been produced ; 
after this stage has been attained, new shoots appear most com- 
monly to start from two year old rhizomes. 

Whether shoots are ever produced from rhizomes that have been 
completely deprived of all portions of their stems has not been 
finally determined, but to the entire loss of stems is at present 
attributed the death of many clumps cut back on boundary lines. 

The production of new shoots by young clumps is confined to 
no fixed season of the year, but goes on rapidly under the influ- 
ence of moisture. This condition gradually changes as the plants 
grow older, till when full sized shoots are produced, production 
IS confined to a fixed period, usually between the 20th August 
and the 20th September. 

Seeing how closely allied the existence of foliage is to the pro- 
duction of shoots, it is easy to understand that eyes nearest the 
crowns of the rhizomes should as a rule be the first to start, and 


* In Pfinaasa, bamboos of this species, which formerly were cut completely over 
every year, continued to produce shoots, small it is true, but not below the average 
8126 of those removed. Here, however, the cutting was never flush with the ground, 
ont about 4 feet above it, and all old stumps with their branches were left. ' 

* l^nsequently plenty of leaves were left to keep up the vigonr of the plants.— 
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that those on rhizomes having good leaf-bearing stems should 
be the most likely to be productive. It also accounts for new 
shoots not being produced from one year old rhizomes^ the 
shoots on which are slow to develop foliage. The position of the 
eyes^ the size of the rhizome, and the amount of foliage with 
which they are connected, also help to account for variation in 
the size of the shoots produced* If all these conditions are 
favorable, abnormally large shoots will probably result, if adverse, 
the reverse may be expected. 

Except when artificially watered, the younger the clumps, the 
later they are in coming into leaf, and the younger* the plants 
the less the effect of the absence of foliage in retarding the deve- 
lopment of new shoots. 

Yield . — Owing to the want of a proper system of working, the 
possible yield of bamboo forest is as yet undetermined. In some 
cases production has been diminished by the denseness of the crop 
and the impossibility of all shoots that start forcing their way 
through the mass of stems that stand above them, in other cases 
by the removal of stems that should have been left standing, while 
many shoots have undoubtedly been destroyed by animus, &c., 
as soon as they appeared above ground. 

It may, however, be said that 150 large clumps per acre form 
dense bamboo forest, and that when there is a full crop of bamboo 
on the ground, the yield per acre does not oidinarily exceed 800 
stems. That this yield can be vastly increased is a poipt beyond 
dispute. How to secure increased production will be discussed 
further on. 

Treatment . — In the treatment of this species there are three 
objects to be kept in view — 

To secure the largest possible sustained yield. 

To defer or if possible prevent gregarious seeding. 

Zrd. To secure the reproduction of the species in case of a 
general seeding. 

Association of tree vegetation . — It has already been indicated 
that D, strictus thrives best when associated with trees, and that 
under other conditions the establishment of a new crop after a 
general seeding is not likely to result. It is therefore evident that 
the preservation of a certain amount of tree vegetation is desir- 
able and probably necessary. The trees preserved should, how- 
ever, be of the lolty varieties, which will not interfere with the 
spread of the crowns of the bamboo clumps. As really useful 
and moderately plentiful trees — saj, bfja-s&l, and rohun [soymida^ 
febrifuga ) — may be mentioned as desirable, anjun does not 


• In 1878 a lar^e stock of one year old plants were removed from a nuraery 
bed at Talunkhem, and to all appearances the ground was completely cleared o£ 
plants. In this nursery, however, a fresh stock has come op, and in the space of 
two years, equalling in height the largest of the cldmps resnmng from transplsot^ 
ing, notwithstanding that me latter stand on equally go^ soil. 
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appear to affect tbe localities best suited to the D. stricius, aud teak 
can only hold a place on its own intrinsic value and the suitability 
of the soil > but bbiri,* mokha^'t and a few others may in some 
places be desirable. Mokha can only be tolerated on deep sandy 
soils, under other conditions it is too much of a surface feeder. 
The number of trees it is desirable to preserve must depend on a 
variety of conditions, but the writer would recommend that the 
leaf canopy resulting from tree vegetation should not exceed one- 
half and not be less than one-and-a-quarter of the total area, i.e., 
assuming the production of bamboo to be the primary object. The 
licfhter the foliage the more trees may be returned to the acre 
This course will tend in a groat or less degree to each and all of 
the ends to be kept in view. 

Preservation of fertility in the soil . — Seeing that this species 
loves a rich soil, and that being a surface grower, the soil acces- 
sible to its roots is extremely limited, the necessity for proteciion 
to prevent the leaf annually shed being destroyed and washed 
away is above all things necessary. 

thinning of clumps . — As regards cutting or thinning, it is 
obviously essential to preserve in a vigorous condition those eyes 
whose turn it is next to produce shoots ; it has already been^ 
indicated that after clumps have produced full sized shoots, re- 
production is generally from rhizomes of two years old, though 
occasionally it proceeds from those of greater age. It is, there- 
fore, obvious that to secure a maximum production no shoot should 
be cut until the end of the second monsoon succeeding that in 
which it was itself produoed,t unless increased production is ren- 
dering the forest too dense, a condition which cannot be said to 
exist as lon^ as there is ample space for the full development of 
foliage on all standing stems, and clear space for the upward course 
of new shoots. That the removal of all other stems will render 
more certain the production of shoots from the rhizomes of older 
stems left, may fairly be assumed from the fact that it will dimin- 
ish the drain on the food supply available for the nourishment of 
new shoots, and that it will leave more space for the development 
of foliage on the standing stems. Thus with the exceptions above 
noted, the preservation of all stems till the end of the second 
rains succeeding their development is calculated at least to main- 
tain the production of shoots. 

Thinning a prevention of seeding . — ^The maintained production 
of shoots must prevent general seedings which only succeed the 
cessation of the production of shoots. It is also probable that the 
Complete removal of the older shoots will result in the decay ot 


* Satin wood (?) t Schrehera awietenioutesi?) 

t Quite right ; but it would be a regular Chinese pnezle sometimes to get 
at the three year old and upwards without cutting d<^n the ® / 

should require some one’s patent “ bamboo cutter. This may, ^ 

tially secured by rotation, the bamboo forest being divided into blocks, each or 
which is closed in tom for two years. 

9 * 
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the rhizomes attached to them, and that thus the stems left will 
become independent of the old parent-root, and be less likely to 
seed than if their connection were maintained. 

Mature stems that matj be removed. — As long therefore as the pro- 
duction of shoots does not annually increase, and there is no indi- 
cation of the standing crop being too dense, all shoots should be 
preserved till the dry season following the second rains after that in 
which they were produced when they should be cut and removed. 

Cutting of young stems when necessary. — When to meet special 
demands for what are known in the market as green bamboos, it 
becomes necessary to cut younger stems, the cutting should not 
be flush with tlie ground, but 'I feet above, thus leaving eyes for 
the development of branches and loliage to preserve tlie vigour 
of the root, and the cutting should he confined to a small propor- 
tion of tlie young shoots in each clump. Where, however, the 
crop is tolerably full, and the annual production of shoots is on 
the increase, a limited number of young shoots may be cut down 
to the ground without fear. 

Cntting of young stems lolten posuble wlihoui reducing prodac- 
tion . — When the crop is full many young shoots may be cut 
annually; the test must be the rate of production. If for in- 
stance (500 shoots per acre arc produced in 18S0 and preserved, 
and in 1883 the number produced is 1)00, while 1881* gives no 
further increase, it will be obvious that about 800 young shoots 
may be removed annually without decreasing production. 

Season for cutting. — With the view to production, the best 
season for cutting is from the time the leaf begins to fade, up to 
the time the clumps become leafless. 

Method of working, — When the conditions herein indicated can 
be secured, the working of the whole area and every clump 
annually will be advantageous, but where this cannot be done, 
the working of the forests in blocks on a three years^ rotation 
will probably secure the closest approximation to what is desired. 

General remarks. — The value of cut bamboos varies according 
as they are green (young) or dry (mature), and again in the latter 
case on the time ot cutting and the method of seasoning. In the 
vicinity of large towns and markets the higher value generally 
attaches to green bamboos, being sometimes as much as twice that 
of diy bamboos. As regards seasoning, the preference is in some 
places given to bamboos that have been soaked in water for a 
lengthened time, while in others bamboos thus seasoned will not 
command a market. The chief use of water seasoning appears 
to be the destruction of the insects which attack the bamboo 
when cub out of season. The belief in the effect of the moon* 
on the durability of the bamboo is universal with all natives of 
these Provinces. The theory is that bamboos cut when there are 

• And the removal of the fermcntesciblo reserve material stored in the 
■hoots— [liD-] 
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brip;lit moonlight nights are invariahly attacked by insects, and 
that those cut when the nights are dark are not thus attacked. 
Several instances have been observed which support this theory, 
but whether it be attributable to the activity or otherwise of 
animal or vegetable life under the two different conditions is un- 
certain. Observation, however, leads to the conclusion that ciTc 
bamboos are less liable to be attacked by insects while in the 
forests than after being brought into the open or placed in build- 
ings. Bamboos cut in the rains are always liable to speedy decay. 

To prepare and dress bamboos for such special inirposes as 
spear shafts, they are first soaked in water, then passed while wet 
through a slow tire made up of damp grass^ &c., and while heat- 
ed all crooks are as far as possible bent out, they are tlnni oiled and 
suspended from one end with a heavy weight at the other until 
they set perfectly stiaight. 

Owing to the tendency of the product to decay, the trade in 
bamboos is a somewhat precarious one, requiring an intimate 
knowledge of the market to enable the trader , properly to regu- 
late the supply by the demand. 

If kept perfectly dry, bainhoo seed will remain good for two years 
and perhaps for a longer period, but the writer would not recom- 
mend its being relied on alter being more than two ) ears on stock. * 

Were the existing supjdy of bamboo evenly distributed through-- 
out the Government forests ot the Provinces, the result would 
be a vast increase in the demand, but at present in a large 
portion of these forests there is an absolute deaith, if not absence, 
of this product, which in such cases commands an excessive price, 
while ill others, notwithstanding that consumption is vastly in 
excess of actual local requirements, the demand only amounts to 
an excessively small portion of the possible outturn. 

J. C. D. 

RAPID GROWTH OF TREES IN ASSAM. 

TO THE EDITOR OF THE INDIAN FORESTER.” 

Sir, — In your number for Julv on pages .‘558-9, I drew attention 
to the remarkably rapid growth and renewal ot forest in some 
parts of Assam, and 1 have now the oppoitnnity to confirm those 
remarks, at least in one case, in a way that will show the rapidity 
of the growth of at least some trees in Assam. 

Last August needing some sirnal (Bomhax^ wood for tea 
chests, the men felled a tree that grew on the site of the old 
coolie lines. The elephant dragged in five logs of about JO feet 
each, all from one tree. They were all fairly large logs, and the 
lower ones measured over 2 feet thick, and in one place the base 
of lowest log was 44 inches across. As I had formerly known 
the site^ and did not remember any large trees there, I asked 
the Mohurir how old the tree might be, and he surprised me by 
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saying it could not be much over 16 years. This I did not quite 
believe. I lately saw the stump, and as it was cleanly cut, 1 
could see the rings, and the size of them so astonished me, that 1 
counted them along two radii, and in each the number came out 
16. I shall, if possible, cut out a block to forward for the Forest 
School Museum, Dehra Ddn, and you will see at once very 
clearly that the growth annually is as much as 2 inches between 
the rings at times, and in no case under half an inch. 


. “4. - . v.**** ‘S' ** '4* ‘$‘v 

W Cn ^ © r»T-0D<SO) «H ^ S 1-4 K C* 

*'l *' 1 * hi-'l II 
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The above is the series of annual rings along one of the radii 
to scale (felled August 1 883). 

1 have never before seen an annual increase of the growth radial- 
ly as rapid as this. The plan of 
the stump is shown in diagram. 
The measured radius is per dotted 
line. About 150 cubic feet of 
wood was in the logs, and the 
mistri in charge of the saw-mill 
tells me that the half inch plank- 
ing that came out was fully 2,000 
feet superficial. 

1 am sorry I did not at the 
time register it, as 1 could easily 
have done, and shall do so in 
future in all noteworthy cases. 

The decrease and increase in the annular growth is so marked 
and so steady, that it would be interesting to know if the mini- 
mum, which occurred in 1874-5, was at a period of sunspot 
minima, or not. 



Naharani, Assam, \ S. E. Peal. 

SiA October, 1883. J 


NOTES ON “INDIRECT INFLUENCES OF FORESTS 
ON RAINFALL IN MADRAS • Bt Mb. Bbandis.” 

Undbe instructions from the Government of India (Revenue 
and Agriculture, No. 41 — 16-1 of the 8th May last), I have the 
honour to communicate, for the information of H. B. the Gover- 


•Copy of aletter from H. T. BlaDford,E8q., Mcteoroli«ical 
emment of India, to the Secretary to the GoTemmeat of Madras, Mo. Uvi, 
the 9th Jbbo, 1883. 
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nor in Council, the following remarks on the measures to he 
taken to give effect to the recommendations of Mr. D. Brandis 
late Inspector General of Forests with the Government of India" 
as expressed in para. 209 of his suggestion regarding Forest Ad- 
ministration in the Madras Presidency. 

The object of Mr. Brandis' suggestion in this part of his report 
is to obtain registers of rainfall from places far from habitations, 
and where, therefore, it is practicable to take the readings of a 
rain gauge only at monthly intervals more or less. It is one to 
the attainment of which there is but little previous experience to 
guide us, and any measures that may be proposed must be in a 
large degree tentative. I should, therefore, not recommend that 
any extensive preparations be made to carry out Mr. Brandis' 
proposals until a form of apparatus shall have been discovered 
which, after ample trial under suflSciently varied conditions of 
site and exposure, shall have been found to give good and trust- 
worthy results. 

In addition to those conditions of construction and exposure 
which are essential to all rain gauges, it must fulfil the fol- 
lowing ; — 

(a). It must be protected against choking by dead leaves 
or other matter collecting in the recipient. 

(i). It must be protected, as far as possible, against injury 
by wild animals or stray cattle. Against wilful 
injury prompted by malice or idle mischief hardly 
any precautions can be effeclive. 

(c) . It must either measure and register the rain as it falls, 

or it must store the rain water till this can be re- 
moved and measured, evaporation being meanwhile 
kept down to a minimum, and if there be any loss 
by evaporation, it must afford the means of check- 
ing it. 

(d) . If the plan of storage be adopted, the area of the receiv- 

ing surface and the capacity of the receiver must be so 
adjusted that the latter must be more than sufficient 
to contain the maximum fall to be anticipated in 
the interval between the measurements. 

Of the above conditions the first (a) is that which presents the 
greatest difficulties, more especially in forest tracts, and indeed 
I doubt whether any precautions that may be taken will prove at 
all times efficacious. It must, therefore, be a standing instruc- 
tion to the person who measures the rainfall, always to examine 
the aperture of the receiving funnel, and if it be found choked, to 
note the fact against the measurement. In general, such measure- 
ments would have to be rejected. 

Partial protection may, however, be secured by selecting a place 
for the gauge as far as possible from trees and bushes. Any 
growth of the latter should be kept cleared for a radius of 20 or 
30 yards Around the gauge, and the gauge should be buried to 
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within one foot of the mouth on the summit of a conical mound 
of earth, or earth and stones, not less than 4 feet in height. 
The aperture of the funnel by which the rain water enters the 
receiver should be not less than J inch diameter, and it should 
be a simple hole without any tube. It will be better to run the 
risk of a little extra evaporation than that of choking by the ac- 
cumulation of dust. Against choking by dead leaves some pro- 
tection may be afforded by a conical wire-cage, made of a conical 
spiral of wire with radial wires soldered on ; the base of the cone 
to rest on the sides of the receiving funnel about half way down. 

Protection against wild animals (/>) may be best afforded by a 
strong close fence which may be made of rough logs not less than 
6 feet high, and at a distance of not less than 8 feet from 
the gauge in all directions. Where wild elephants abound a 
second fence outside might be found necessary. This would be 
a quesiion for the local officer to decide. Against monkeys no 
fence would prove siiflicient, since their acts almost fall within 
the category of wilful mischief. Perhaps, however, the addition 
of some bundles of thorns to the fence might prove a deterrent. 

Although I have suggested (c), the alternative of some form of 
self-registering gauge, I should not be prepared to recommend 
its adoption. All such gauges are more or less easily put out 
of order, and in wild places there would be much difliculty 
and delay in rectifying even slight injuries. The other alter- 
native is the adoption of a gauge with a large reservoir and 
accompanied with an evapometer, so constructed that the evap- 
oration from both is the same, while the evapometer is protected 
against the entrance of rain. 

A gauge on this principle was proposed some years since by 
Mr. Hutchins, Deputy Conservator of Forests, Mysore, and a 
slightly modified form of this gauge was in use for a year at the 
Alipore Observatory, and a monthly measurement of the rainfall 
collected ‘in it was compared with the sum of the daily readings 
of a gauge of the ordinary pattern.^ The results of this compari- 
son are published in the Journal of the Asiatic Society of Bengal, 
ISM, Yol. 50, Part II., page 83. The monthly measurements 
showed a constant excess varying from J to of an inch of rain- 
fall. This error was traced to the too great evaporation from the 
evapometer, and this in my opinion was due to the fact that the 
latter vessel was only one-fourth the depth of the receiver of the 
rain gauge. Were the depth of the evapometer trebled (made 
equal three-fourths the depth of the gauge-receiver), 1 have little 
doubt the results would have been much better. 

The modified gauge is calculated to receive and store 24 inches of 
rainfall. In most parts of the Madras Presidency this capacity 
would be ample to provide for a month’s storage, but on the West- 
ern Ghfits and in Canara such a gauge would have to be visited and 
emptied weekly during the rainy season, and might even then prove 
insufficient. If however, the funnel, instead of being of ^ inches 
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internal diameter, be reduced to 5 inches, the dimensions of other 
parts and that ot the evapometcr remaining as before it would 
suffice toetop 60 inches of rainfall, and this would be much better 
than increasing the size of the receiver. 

The best material lor the construction of the rain gauge ant. 
evapometer is stout sheet zinc, the lip of the funnel beirio' a stout 
levelled ring of brass accurately gauged to 8 inches (or 5 inchesl 
internal diameter. ' 


The measurement of the rainfall (and of the residual water in 
the evapometer) would require some precautions, and it should 
not be left to an uneducated subordinate, nor even to an urdinary 
native clerk. It would almost of necessity have to be recorded 
on the spot, for, even li the water were carried away in suitable 
closed vessels to be measured elsewhere, the visiting officer would 
have to rej^ulate the water left both in the gaut;e and the evapo- 
meter, and this would require the same care as the subsequent 
measurement of ilie contents. 

The water in both vessels should be measured roughly by a 
graduated dip-rod before being poured into the measure glass for 
more accurate measurement. In this way a rough measuiement 
will have been secured even should any portion hi accidentally 
spilled ill pouring. To facilitate pouring, the receiver should be 
provided with a short spout or lip. The dip-rod would be differ- 
ently graduated tor tlie same receiver used with a 5-inch and an 
S-inch funnel. In the latter case (the receiver being 8 inches in- 
ternal diameter) the graduation would be in true inches and 
tenths ; in the former case each inch of rainfall would be repre- 
sented by 0*41 inch on the rod, or the same rod being used, its 
reading would be multiplied by the factor 2*44 to give the depth 
of the rainfall registered with a 5-inch funnel. The measure- 
glasses used for 5 and 8 inch gauges respectively of the ordinary 
dimensions would, ol course, answer for these gauges. 

Every gauge before being brought into use should be verified 
at the Madras Observatory for the accuracy of its dimensions, 
Eor the general description of the mode of using the gauge, I 
append an extract from the paper in the Journal of the Asiatic 
Society of Bengal. 

Finally, with reference to the remarks in para. 2 above, I would 
recommend that any officer who may be entrusted with the prac- 
tical execution of the measures proposed, be instructed to place 
himself in communication with this office for obtaining any 
further information that he may require. 


^iirtract from a paper on the ^^Description of a Rain- gauge with Eva^ 
Udometer for remote and secluded slations^^ hg H.F. Blanfoiid, Esq. 

“The instrument proposed by Mr. Hutchins consisted of two 
cylindrical vessels of equal size^ viz.^ 8 inches diameter^ one. 
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three times as deep as the other, ^ which were to be bnried side 
by side in the ground. The deeper, which was to receive the 
rain, was surmounted by a funnel of the usual character, also 8 
inches in diameter, having a small hole at the bottom through 
which the rain should run into the receiver. The other, which 
was to serve as an evapometer, was closed by a conical cover with 
a small hole at the apex, and over this was supported a second 
conical cover of the same diameter, leaving an interspace of about 
*1 inch through which the vapour might diffuse and escape around 
the edges. Both were to be padlocked, to prevent any vitiation 
of the results, by unlicensed interference on the part of any too 
curious inquirer. 

Before having the instrument constructed, I slightly altered 
the design by reducing the size of the outer or protecting conical 
cover of the evapometer, and surrounding both the receiving cy- 
linders with a second outer cylinder, in order to protect the upper 
part of the receiver more effectually against direct heating by the 
son. The instrument, thus modified, is represented in the ac- 
companying figure ; it was made at the Mathematical Instrument 
Department, and in March 1 880 was set up at the Alipore Ob- 
servatory, buried in the ground, in the immediate neighbourhood 
of the 5-inch Symon’s gauge, which serves for the daily measure- 
ment of the rainfall. 

At the beginning, 4 inches of water, measured in the measure 
glass, for the ^inch gauge, was placed in the evapometer, and an 
equal quantity in the receiver of the gauge (in order to provide 
for evaporation in anticipation of rain). At the end of a month, 
the water in both cylinders was measured, and the difference taken 
as representing the rainfall of the period. Four inches of water 
was then replaced in each cylinder, and the instruments were 
closed and left untouched for another month.” 

FOREST DEMARCATION. 

TO THE EDITOB OF THE “INDIAN FORESTER.” 

Sir, — ^In your July number “Tuna Bandi,” writing concerning 
demarcation of reserves by boards, would ask what has this 
system of demarcation by boards to recommend it ? It is not 
economy,” &c. He advocates, as cheap and lasting ** practically 
for ever,” ditches 3' y 3', at a cost of Rs. 25 per mile. 

Similar ditches in Burma would cost from 15 to 20 times as 
much. Thus— 

8' X 3' X 5,280' = 47,520 c. ft. 

= 475 tasks of 100 c. ft. 
at Re. 0-12-0 per task = Rs. 856-4-0 
at „ 1-0-0 „ „ = „ 475-0-0. 

I am informed by the 'Executive Engineer, Ist Division Burma 


* la (he drawing eent one wai SO inchesi the other abont 7 inebee tn height 
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State Railway, that for earthwork his rates were Re. 1 per 100 
cubic feet until last year, when owinw to a large influx of labor 
he was able to reduce them to Re. 0-12-0 and He. 0-10-0. Coolies 
would not gi 50 ceed to the dense fevprish jungles on petty work at 
the same rates ; most probably Re. I would be demanded, and woul% 
have to be given here, where work is abundant, labor scarce, and 
no struggle for existence necessary. These rates too are calcu- 
lated for the outer lines of reserves on or ^arthe valloid deposits, 
where the soil is soft ; what ditches S' X 3' would cost on steep 
sandstone hills in remote localities (^.^., along boundaries of karen 
areas in leak forests), wliare deep soil cannot often be found, I 
should not like to bo called upon to estimate. 

For the final demarcation of the outer line of a large tract 
consisting of several reserves, my predecessor suggested a ditch 
2' X 2', with earth or stone mounds at intervals of of a mile, 
and numbered plates of galvanised iron fixed on trees midway be- 
tween these mounds. The estimated cost was only Rs. 160 per 
mile (exclusive of supervision of course). The Conservajor, 
however, ruled that even “ this demarcation would be by far too 
expensive. Boundary boards (teak) nailed on trees have lasted 
everywhere a long time, and are cheap.” 

788 boards 18'' X 4" X I planed on one side and with a nail- 
hole in centre, cost Rs. 82-14-0 (Rs. 85 per ton) last year; paint- 
ing these white, and numbering them in black cost Rs. 85-6-0. 
They are put up at intervals ot about 200 yards apart as suitable 
trees offer themselves. The cost of erection varies much accord- 
ing as it is influenced by the cost of transport and the supply of 
local labour, but under any circumstances it is always very much 
cheaper than ditching. 

In this Division (llangoon) along the reserve boundaries skirt- 
ing the Irrawaddy valley, where encroachments and infringe- 
ments of forest rules are most to be feared, cleared lines become 
in the course of a couple of rainy seasons covered with a dense 
growth of shrubs and young trees, and one might pass within 10 
yards of earth or stone mounds, or posts, without being able to dis- 
cover them. Expensive ditches 3' x 3' along these boundaries, 
far from lasting ” practically for ever,'’ would become so silted up 
in the course of 5 7 y€aT9 at latest, as to be absolutely useless. 

Boards, especially if nailed on the large trees as high up as a 
roan can conveniently reach from the back of an elephant, are 
excellent marks, that can readily be noted from a distance. Guid- 
ed by the ways the ends point, and with the aid of blaze marks 
on the trees,— marks renewed at each inspection, — there is no 
great difficulty in following the boundary line. 

The sweeping dictum of Tuda. Bandi,'' that demarcation by 
boards ” is not economy,'' seems somewhat rash in one who has 
evidently to be congratulated on having had no practical experi- 
ence of Burma. , 

J. N* 

4a 
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THE RATE OF GROWTH OP RED SANDERS 
PLANTATIONS. 

One of the best specimens of successful tree-planting in India is 
the small plantation of the Red Sanders (^Pterocarpus santalinua) 
at Kodiir in the Cuddapah District of Madras. Indeed, the 
great regret regarding it, is its small area, as it only contains 
about^20 acres. It was planted in 1865, the trees being planted 
very nearly, but not quite regularly 9' x 8'. It lies on the level 
ground of the Pullampet valley, close to the Railway Station of 
Kodilr, and on the banks of a small river. The Red Sanders 
trees are on good alluvial soil, and their success is remarkable, 
as their usual natural home is on the stony bare hills of the Pal- 
konda and Veligonda ranges which border the valley. The 
planting work was carried out under the supervision of Mr. H. 
H. Yarde, Deputy Conservator of Forests, since retired. 

On the 1st April last a sample area of 0*725 acre was selected, 
and the trees all measured for girth, the measurements being 
recorded in a book by Mr. Higgens, the Deputy Conservator. 
The average height of the trees was 40 feet, and the result of the 
measurements gave as follows : — 

Red Sanders trees, ... ... ... 441 

Other kinds in line, ... ... ... 3 

Blanks, ... ... ... ... 48 

Total, ... 492 


The average girth was found to be 17*88 inches, and, as before 
stated, the average height might be taken as 40 feet. 

It is instructive to notice that the number of blanks is less 
than 10 per cent, of the number planted. The tree of the great- 
est girth gave 30 inches, giving a maximum growth of 3*6 rings 
per inch of radius. Taking 492 as the number of trees on 0*725 
acre, we have 60S trees per acre. 

In order to calculate the annual increment for the 18 years 
of age of the plantation, Mr. Lushington, the Assistant Conser- 
vator at Kodur, lately measured 10 trees fuelled in the plantation 
near the sample area, and the results of his measurements are 
recorded in the annexed table — those results showing that the 
reducing factor may be taken 


With bark, ... ... ... 0*583 

Without bark, ... ... ... 0*445 

This enables us to calculate the annual increment. 

The ideal cylinder of the average tree 


= -r* X X / = 


where g — the girth, =: the radios, and I the length. 
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Now g = 17*88 inches, and / = 40 feet, so thi^b the contents 
of the ideal cylinder are 7*067 cubic feet, and the contents of the 
average tree are— 

With bark, ... 7*067 X 0*533 = 8*767 c. ft. 

Without bark, ... 7*067 X 0*445 = 8*145 „ 


or, per acre — 

With bark, ... ••• 2,290 cubic feet. 

\V ithout bark, ... 1,912 ,, ,, 


In this way the average annual increment for 18 years is 127*2 
cubic feet with, and 106*2 cubic feet without, bark. 

Mr. Lushington also ascertained that the weight of a cubic 
foot of Red Sanders wood was 53 lbs. with, and dz lbs. without, 
bark, so that the average annual increment in weight comes to — 


With bark. 
Without bark. 


Tons. 

127 2 X 58 
2240 

106*2 X 62 
2240 


Tons. 
= 3*01 
= 2*94 




and we shall therefore not be far wrong if we put the average 
annual increment up to 18 years of age, and with no thinnings 
at 3 tons per acre, which result is about one-quarter of the 
amount given by the I^ilgiri Eucalyptus plantations, which 
show an average of 1 2 tons, and about half of that of Casuariua, 
for the Mysore Casuarina gives 6 to 8 tons, and the Nellore Casua* 
rina 5 to 6 tons, up to 10 years in either case. 

The good increment is doubtless due principally to the straight 
little-branching habit of the tree and its comparatively light 
canopy, which allows of a much larger number of trees on the 
ground at the age of 18 years than would be possible with most 
species of similar comparatively slow growth, for the average is 
only about 6 rings per inch of radius. 

J. S. G. 


CONTOimiNG AND LEVELLING WITH A WATER- 

LEVEL. 


Extract from Surveyor Generate Report for 1877-78. 


The system of topography employed by Colonel Depree for the 
hills on the Simla Road Survey and the surveys of the Hill 
Cantonments, is a combination of contour lines, sketched by 
with other contour lines which are accurately determined 
by water-lAvel, are carefully followed in succession by the topo- 
grapher, and are accurately delineated on the plane-table. For 
the maps an the 6-4noh ecalci the true contoor lines represent 
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Tertical intervals of 250 feet, between which there are nine eye 
contours at about 25 feet apart; while in the cantonment maps on 
the 24r-inch scale, the true contour lines run at vertical intervals 
of 50 feet, between which there are four eye contours at about 10 
feet apart. The method is an exceedingly valuable one, for it not 
only furnishes maps which are very much more accurate than 
any map can pretend to be which has no true contour lines, but 
when once the principal contour-levels have been demarcated on 

the ground — by bench-marks set up at convenient intervals 

they can be followed and laid down mechanically on the plane- 
tables by men who might be quite incapable of drawing a single 
feature of the hills which they are surveying, and then the same 
men can readily add the eye contours with sufficient fidelity to 
the nature. Thus Colonel Depree has — with the assistance of a 
single European Surveyor, to determine the bench-marks for the 
contour lines — succeeded in producing by the agency of a few 
Native Surveyors, who had no knowledge of hill drawing on a 
large scale, a series of excellent maps which, though not so pic- 
turesque as if they had been turned out by skilful artists, are of 
greater practical value than many an apparently more finished 
and artistic specimen of hill drawing. 

Colonel Depree has, at my request, drawn up a detailed ac- 
count of the method of procedure which was followed. It will 
be found in the Appendix, and should be very valuable as a guide 
in future operations of a similar nature, when surveys of hilly 
country are required on scales larger than the ordinary standard 
1-inch scale, with more of detail and greater accuracy. 

I should here mention, however, that this system of procedure 
was first introduced by Lieutenant Leach, R.E., in the year 1876, 
after the completion of his survey of the Observatory Hill at 
Simla, on the large scale of 1-inch = 100 feet, with a view to 
the erection of the new Government House at Simla. In a re- 
port, dated 17th October, 1877, he writes— 

“ The system I advocate, and I have now tested it by two years* 
experience, is the interpolation npon the large scale plan of levelled 
contours at stated intervals, and the subsequent completion of the 
hill drawing, based npon these contours, upon a reduced scale, 
** according to requirements. 

** With an ordinary 30-inch water-level and a little care, these con- 
“tour lines can be laid down upon the ground and traversed in the 
ordinary way, well within the limit of accuracy that the 24-inch 
“ scale admits of, and, if desirable, spirit level contours may be added 
**at intervals. It is a syatera essentially adapted to Native Sub- 
Surveyors, who readily learn to contour in this way, while few 
attain to sufficient proficiency in hill drawing to render reliable 
** work. As a check upon the water-level, heights based upon instru- 
<< mental observation, but computed from measured bases taken from 
** the plane-table sections, may be added at interrals. In this way 
upon the 6-iiich seale^ the contours may be run at regular interrals 



DIAGRAM OF A WATER LEVEL, 


retting on the tojp of a Plane Table tripod. To lUuktratc extract 
from Colonel Vfprees Report. 
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«« of from 100 to 800 feet *t the rate of 5 to 7 milee a day. When 
« broken or precipitous ground occurs, it should be eurreyed as sepa- 
«rate detail, and also any break of continuity in the slopes inter- 
« mediate between the contour lines. This is practically the system 
“adopted by the Suryeyors themselyes.” 


Vrfract from Report of Lieutenant-Colonel G. C. Deprbb, S.C., 
i» charge, No. 7 Topographical Party, Rajputana Survey. 


Memoeandtjm on the hsb op the Water-Level in Survbte 

During the late field season, the party under my charge was 
mainly employed in the survey of the country on each side ol the 
“art rLd from Simla to Chandi, south of Kalka, on the s-ale of 

® iTwould have'been hopeless to have expected inexperienced 
Native Surveyors to survey the difiBcnlt mountains about Simla 
S only the ordinary system of eye-sketching had been em- 
ployed, for this would require great skill. HencYt 7" 
mined to run a series of contour lines, at 

vertical height (or four to every thousand feet), which should not 
only tie down the Native Surveyors, as it were, and confine their 
sketching to narrow strips only on each side of their contoured 
lines ° but which would allow nearly true eye-contours to be 
lines, y A A, levelled contour lines; thus the 

drawn intermediately to^^heYeven^^^^ draftsman’ would no 

necessity of a y ® ocess would be almost reduced to 

a mwe mechanical 

have been able adapted to the current re- 

The ®°”XdTd an aclrate Ld simple instrument for the 

originated, it is 

riabLKhs!qLtira^ - 

the India-rubber tubing. , . , ficht over 

Th.kLi».i« 
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ried the level rule always held it, when set jap (or work, looiely 
touching the top of the platie-table tripod, so as to allow of it 
revolving in any required direction. The palm of the man^s 
hand acted as a sort of pivot, which became a clamp on the 
desired direction being obtained, by his fingers being pressed 
down on the top of the tripod. A long 17-feet levelling staff 
was used, so as to render necessa/y as few readings as possible in 
a given height. The ruler being aligned on the level staff, the 
observer brought his eye into line with the upper surfaces of the 
water in the glass tubes, and entered in his field book, the read- 
ing of the staff, facing that level. In this way a very accurate 
reading could be obtained, notwithstanding the capillary irregu- 
larit}' existing, owing to the distance apart of the two edges, 
viz., 2^ feet. 

^If TT breaks, or splits with use, it can be mended by 
cutting out the defective part and joining the two ends by insert- 
ing a bit of glass tubing. 

As usual, before taking the field, stations or points had been 
fixed trigonometrically on all the highest hill peaks. These were 
computed out, and were projected by spherical co-ordinates on 
the Surveyor’s plane-tajbles on the scale of 6 inches = 1 mile. 
The heights were also determined, and these formed the basis of 
the subsequently executed water-levels. The process of levelling 
was as follows -Bench-marks were fixed by myself and a Eu- 
ropean Assistant, The highest peak was chosen as a starting 
point, and the most commanding, and therefore most extensively 
visible, spur was chosen upon which to fix bench-marks. If the 
height of the peak had been determined already, the Surveyor 
simply levelled down till be reached a height corresponding to a 
multiple of 250. Thus, if the hill whs 6,167 feet high, ho level- 
led down 167 feet, and there erected a pile of stones with a 
bamboo and flag, making permanently the 6,000 line. Then in 
succession, he levelled down 250 feet further, and fixed the 5,750 
feet bench-mark, and so on successively he fixed the bench-marks 
at every 250 feet, (see diagtam annexed.) 

Should the height of the highest peak not have been deter- 
mined, the Surveyor set up his theodolite, observed vertical angles 
to two adjacent trigonometrical stations from these two sets of 
observations, and the corresponding distances taken by measure- 
ment from the positions fixed on his plane-table, computed out 
the height ou spot, and proceeded as described in the foregoing 
paragraph : — 

On the close of the day^s work, or on reaching the lowest 
bench-mark in a valley, the leveller would set up his theodolite, 
observe vertical angles to two known heights, and fix his position 
again by plane-table, and compute on the true height of bis 
position to form a comparison with his height aa determined by 
waterdevelling. The details of comparison given in the aooom- 
panying table are given at random. 
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Compariaon of water-level heighte with trigonometrieal heights. 

TRiGOyoiilT- 
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Bado, ... 

6.000 

6.768 

6,009 

6,000 

-9 

768 Mr J.H. 

No. 26 or Dndli, 

6,760 

6.467 

5,756 

6,750 

-6 

711 Wilson. 

No. 70 T. F., 

5.000 

6,621 

4,998 

6,000 

+ 2 

1,623 

Cart road. 

No. 72 Hill 

4,856 

6,357 

6,350 

-7 

1,499 

Solon H. S., 

Khanog H S. 

6,199 

6,517 

6,514 

-8 

1,318 

Dohun temple, 

Thani H.S 

6.195 

6.170 

6,175 

+ 6 

976 

FachmandA, 

6,031 

6,608 

6,031 

6,032 

+ 1 

b577 ^.2 .-8 

Madhu 11. S., 

4,750 

6,426 

4,764 

4,760 

-4 

076 ^ o § 1 

Sanawar, 

4 764 

6,804 

4,764 

4,760 

-4 

1,040 ||£ 2 


4,250 

6,180 

4,254 

4,250 

-4 

926 * 5 ^*3 

Sod Banian, 

3,000 1 

3,772 

3,005 

8,000 

-6 

767|J^ 8'S 

Harli temple. 

3,3191 

4.817 

3,310 

3,319 

+ 0 

b^i07 'q-^SS 

Banasar H. A, 

2,922 

4,651 

2,922 

2,927 

4 ^ 

1,729 

Sohog H. S. 

2.G50 

3,701 

2,660 

2,646 

-4 

1.061 

H. temple, 

2,750 

4,817 

2,763 

2.760 

3 

2.067,?^ g- 

T. garb, ... 

2,750 

3,658 

2,746 

2,760 

4-4 

908 5 g a 


A simple field-book was employed of four columns : f 1), back 
reading; (2), forward reading; (3), difference; and (4), re- 
marks. 

Two readings were always taken of the staff which was turned 
end for end between each. The level adjusts itself in an instant, 
and the double observation corrects errors of reading and errors 
of instrument, owing to possible air bubble in the Indian-rubber 
tube. 

For the 6-inch survey, lines of bench-marks were run down 
spurs at distances averaging one mile apart : at that distance 
the bench-mark flags were conveniently visible; on the 24:-inch 
survey, the distance was reduced to about half. 

The bench-marks having been erected on the ground* the 
detail Surveyor fixed the position of any convenient one of them 
on his plane-table by the usual method of interpolation, and 
proceeded thence along the contour line, if possible, setting 
np his plane-table, fixing his positions at convenient intervals 
on that line, and drawing in between these positions^ the line 
followed by the contour, as well as the detail to the right and 
left. To ensure his forward station being on the contour line. 


• Small piles of stones round the base of a red flag at every 1,000 or 600 feet 
level, or a white fla» at every 760 of 260 feet level, the bamboos of which were 
feet lone, or the same as the height of a plane-table when set np for work, 
80 that the top of the table and the top of the flag being on the tame level, their 
respective sites wonld also be on the same level. 

4 B 
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he would generally send a flagman ahead^ and slffnal to him to 
move up or down^ until, by the aid of the water-level, he found 
him to be on the true level. But this procedu]|;e was not ac- 
tually necessary ; it was just as accurate for the Surveyor to 
move on, taking his plane-table and water-level with him, and 
ensuring his position on the contour line, by shifting his posi- 
tion up or down hill, until he found, by the help of his water- 
level, that he was on the same level as the bench-mark from 
which he started. The Surveyor could thus leave the contour 
line whenever he found it desirable to do so, and after having 
done what he required ofl the land, could resume his position 
on it whenever be pleased. 

Having completed the survey of the ground immediately 
above or below the contour line first taken up, the Surveyor 
would move to the next contour line, 250 feet above or below, 
and work as before, and so on, until the ground above each 
contour line had been surveyed. The levelling and surveying 
would thus proceed pari passu, eye contours being drawn in 
between the levelled contours to represent minor features of 
ground. 

Some Surveyors preferred to survey the features of ground 
first, and then to insert the contour lines, but this involved 
going over the ground twice. 

NOTE ON FIRE-PROTECTION AS CARRIED OUT IN 
THE CENTRAL PROVINCES. 

In circnlating the following note on Fire-protection amongst 
Forest Officers in the Madras Preeidency, S. D., Major Campbell- 
'Walker remarks as follows 

Forest Officers will bear in nund that the object of exterior fire 
lines is to secure complete isolation and protection from withont, and 
of interior fire lines to localize fires which may enter or oocar within 
the forest under protection. 

Once thoronghlj isolated, everything depends upon the vigilance 
of the protective establichmente, whose duty it is to prevent fires being 
kindled except in places specially set apart for the purpMe, to enforce 
the prescribe precautions, and to extinguish fires which may take 
place from any caose. 

It will be observed that the fire watchers must be on their lines 
night and day during the fire eeason, huts being built for them, and 
their being constantly on the alert secured by constant inspection. 
Mr. Hooper gives two milee of fire line to each watcher, but for the 
present one mile will be ample to entrust to one watcher in this Pre- 
sidency, so that there should be a hot for every two miles of fire line 
in which two men will reside. In the Central Provinces the watchers 
are supervised by Forest Onards, but until our Guards have more ex- 
pfrianoe, it will probably be advisable to place a Poraater in charge 
of each block of any aize, aided, if naoaaaary, I 7 one Foreet Qoerd tor 
evEiy five or aiz wataheia. 
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Mr. Hooper states that the dangerous season is from the 1 5th March 
to 15th May, but much naturally depends on the district and duration 
of the rains. In the West Coast Districts not subject to the North- 
east monsoon, and even in the Eastern and Central Districts, if the 
North-east rains are scanty, the grass is dry and inflammable as eaf y 
as January, and the fire lines should be cleared, and arrangements made 
for the entertainment of watchers, by December. 

The width of the fire lines must depend upon local circumstances, 
of course the narrower they can be made with safety the better, as they 
represent so much unproductive or nearly unproductive space. On the 
other hand, it is better to sacrifice a part than the whole, so we must 
not hesitate to sacrifice boldly in order to secure complete protection 
and immunity from fire. In first attempts especially, success must be 
ensured at any cost. 

It is not, as a rule, necessary to cut the grass or undergrowth over 
the whole breadth of fire lines. If a path from 3 to 10 feet wide be cut 
on either side, and the cut grass piled up inside and set fire to under 
favorable circumstances, it will generally suffice to ignite and burn off 
the whole if sufficiently dry. When necessary cross paths, styled 
** ladders,’^ may be cut at right angles to the fire line and the grass 
burnt off in patches. 

Burning is best done at night or in the early me ning, and when- 
ever there is little wind. While burning a sharp look out must be 
kept against ** liead fire, i.e., burning leaves, <&c., carried over the belt. 
Each man engaged in the burning should carry a broom of green 
branches of some soft leaved tree to beat out fire crossing the paths. 

Trees of any sice and value may be left standing, but their leaves 
must be swept up and destroyed daily, and the fire lines kept perfectly 
clear of all inflammable substances until the rains have well set in, and 
there is no further danger, when the staff of watchers may be reduced 
and gradually dispensed with. 

In placing a block of forest under fire protection, advantage should be 
taken of all natural features which, with the configuration of the coun- 
tryi prevailing winds, direction from which danger is most to be appre- 
hended, &c., must be carefully studied by the Divisional Forest Officer. 

A line of cliffs or a belt of evergreeu forest is an excellent natural 
fire line requiring little or no clearing. 

As stated by Mr. Hooper, rivers, unless sufficiently broad and 
perennial, are not good fire lines. 

The outer line should, as a rule, correspond with the outer bound- 
ary of the forest, and the inner lines as much as possible with forest 
roads, inspection paths, and compartment division lines. 

It is preferable to follow the top of a ridge to the bottom or half 
way down the elope, and where there are spurs running out from a 
centre hill or ridge, the fire lines should run along the top of them 
rather than across them on contour lines. 

Officers will be careful not to attempt too much in the shape of fire- 
protection at first, the entire protection of a comparatively small area 
for a number of years being better than partial protection of a much 
larger area. 

The most accessible and easily protected areas should be first at- 
tempted BO as to ensure a reasonable prospect of success. 
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The procedure recommended bj Mr. Hooper with regard to super- 
visioD, reports, and keeping aoconnts will be adopted, and translations 
of his Note and this Circular in the yernacnlar supplied to all the sub- 
ordinates not conrersant with English employed on fire-protection. 


As soon as the grass becomes yellow in October, operations 
commence by cutting the grass on the fire lines and spreading 
it evenly on the ground cut over according as November and 
December are dry or wet so is the burning operation hastened 
or delayed, but the object is to get the lines quite clear by the 
let February. In the Central Provinces, except in occasional 
seasons, and then only in the Southern Districts, we get no 
North-east monsoon rains, and after the end of September the 
only rain until the following June falls at Christmas and in 
April or May. 

The fire season in the low country does not set in until the 
month of March, when the dews cease. On the Satpuras and 
along the Ghfi-ts to Bombay, the hills burn earlier, and in Nimar 
line burning is commenced in November, and requires to be 
very carefully done. In the Sandur forests, Bellary District, 
this year the hills did not burn until the 15th March. Fires 
had occurred off and on during three months previously in the 
ficrub jungle on the rocky plains below, but did not spread far 
nor burn fiercely. Probably the 15th of February is about the 
date for employing the full staff of watchers in the Sandtir 
forests, and by that time the lines should be cleared. 

It should be remembered that Protection to be complete, 
should provide for the prevention of fires coming from outside 
and also agaiust their occurring inside the blocks. In the Cen- 
tral Provinces of late years few fires have crossed our lines, which 
are more thoroughly cleared year by year. The fires that have 
done damage have been lighted by persons travelling in the 
forests, and occasionally lightning may have been the cause. 
In no known instance has the friction of dry bamboos caused 
fire, though the native population ascribe to this all fires the 
origin of which cannot be traced. It is impossible to make 
9ure of protecting any forest, but we can reduce to a minimum 
the possibility of fire by having thoroughly isolating fire lines, 
good patrolling and interior roads cleared, burnt and watched, 
while the damage by fires that do occur can be minimised by 
making a number of small blocks instead of one large one, 
utilizing for this purpose the interior cleared roads. In th® 
lUmandrug Range, Sanddr forests, of 15,000 acres, 1 had this 


* We much prefer throwing; the cut grsn slnng the edge of the standing grass 
to be bamt, a plan which facilitates very considerabl? the work of actnally burn- 
ing over the line. Bat in some cases when tbr growUi of grass is not very 
DO grass need be cut at all, the very first operation being the actual firing of the 
standing grass. 
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year six separate blocks. A fire crossed the main fire line on 
the March, and burnt with such fury that nothinor in the 
way of boating out could stop it, yet it burnt itself out on a block 
line taken down off t)ie spurs and along the ridge. I think 
2,000 acres is about the best size for a fire block. 

One of the most important operations is the selection of the 
fire lines. I consider that it is highly desirable for the sake of 
economy to take the forest boundary as the main fire line ; by 
so doing the clearing of the fire line tends to make the demarca- 
tion permanent and prevents encroachment, the fire patrols by 
their presence check theft, and the work of inspection and 
export of produce is facilitated by these completely and annually 
cleared fire boundaries. In the case of some reserves the pecu- 
liar features of the country and the awkward position of surround- 
ing private properties have neces^jitated a sinuous bouudary, 
rocky or precipitous, crossing a series of deep bedded torrents. 
Such a boundary, though offering facilities for establishing 
prominent land-marks, forms a most inconvenient and expen- 
sive fire line, for the growth of grass and scrub is uneven; the 
difficulty of patrolling prevents watchers from doing their work 
honestly, and the length to be cleared is great compared with 
the area enclosed. Under such circumstances if the adjoining 
property is available, the fire line might, by arrangement, be 
taken through it on the understanding, if private property, 
that only the grass land be burnt within certain limits. The 
best fire lines are long stretches of grass-land, the tree vegeta- 
tion on which sheds its leaves early in the season. Such lines 
may generally be found along the spurs of hills or along their 
tops when covered with laterifce, with BoswelUa^ Sterculia, Schlei* 
chera and Cochloapermum sparsely distributed over them. River 
courses, unless of themselves sufficient to completely check fire 
at the driest season, should not be used as tire lines.* Their 
banks remaining green until well on in the season, prevent their 
being burnt except by a strong sweeping fire burning across 
them, and the work of clearing them by cutting in the early 
part of the season cannot be satisfactorily performed owing to 
the irregularities of the banks and the dense mass of ever falling 
foliage which lines them. 

The work of clearing should be commenced by cutting away 
the trees, bamboos, and grass to the width required, leaving only 
the more valuable species which are either evergreen, shed their 
foliage early, or have large leaves. f The initial charge for this 
felling makes the cost of the first year’s protection abnormally 


* Oar own experience, extending over 9 jean in variouB parts of India, docs not 
bear eat Mr. Hooper’s fears on this head. 

t This clearing of a certain portion of the forest growth seems to ns to be 
quite annecessary. Something might be said in its favour if the obnoxious vegeta- 
tion could be killed off once for ail— a yerj difficult and expensive operation to 
aceomplish. 
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higlix but if there is any demand for such produoe the revenue 
derived from its sale justifies the debiting of a portion of the 
line clearing cost to the head of charge corresponding to the 
revenue head concerned. Bamboos require to be got rid of 
entirely ; their presence even near the line is to be discouraged^ 
as they constantly foul the cleared line by their falling leaves. 
I make it a rule to save teak, Terminalias, ScAleicAera, Melia in» 
dica, Dalhergia latifolia and F&erosarjsus maraupium, when they 
are already big poles. 

The width of the fire line is not a matter which can be deter- 
mined by rule; under some circumstances a 10-foot line is 
sufficient for ordinary fires, in others a 100-foot line is insuffi- 
cient.* In the Central Provinces our fire blocks are, many of 
them, situated in the midst of Government waste, and these 
wastes we burn over when our fire lines are clear and the fire 
season well on. This is also done to certain private lands when 
we obtain the permission of the proprietor. Once the surround- 
ing country is burnt, which generally happens by the 15th May, 
the danger is much reduced and we commence to reduce the 
strength of the fire patrolling establishment. My own opinion 
is that with the local facilities we possess in the Central Pro- 
vinces our fire lines of from 40 to 70 feet represent a loss of 
production which is not necessary on the score of safety, and 
that we might discreetly, with our present knowledge of what is 
requisite, commence to allow a growth of forest over from 10 to 
20 feet in the innerside of our fire line ; we would still have a 
cleared line of 25 feet and the power to burn the surrounding 
lands.f 

In cases where the fire line runs through valueless jungle and 
grass, and where the outside land may not be burnt, I would ad- 
vocate a 30-foot line, increasing it to 50 feet wherever the line 
runs along a hill side covered with high grass. On the other 
hand, when clearing through hill forest and on rich forest soil 
which, by the nature of it, admits of little grass except on the 
lines we annually clear and bum, a width of 20 feet is ample, 
especially if the outside forest soil cleared of inflammable mat- 
ter for a few extra feet in widtb.j; 

The cost of cutting the grass on a 30-foot line,^ when grass- 
cutters’ wages are three annas a day, will amount to Rs. 7-8 per 
running mile, and probably more the first year, but it all depends 
upon the supervision. After one or two years it will be found 
pmible to give it out to villages on contract. The coolies will 
come in gangs under their own headmen and arrange the terms 


• We ehonld ray even a 800-foot line, 
f This bears oat what we have said in a previoni foot-note. 

I We confeee we cannot quite follow Mr. Hooper hem. 
f Does Mr. Hooper advocate the grass on the entire width of the flrs*line to be 
cot ? Barely s very tumeoessary expenditnre of lahonr and money. 
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with the subordinate officers in the month of August, when for 
a little advance they will accept a fairly low rate. 

In cutting the grass^ care should be taken to spread it evenly 
over the line/ leaving a clean strip of a few feet on either sidj^to 
prevent the tire spreading to the forest. 1 do not consider it ne- 
cessary to grub up the grass roots along this side-path, for the 
expenditure is considerable, and the good, if any, only temporary, 
the grass springing up again gradually year by year. It is ex- 
pedient to have a iairly good bridle-path along the line, but for 
such a purpose I would advocate no special expenditure being 
incurred, leaving the work to be performed by the watchers, who, 
once their line is in good order, have little or no work to do. 
The progress they make in the clearing of a bridle-path is a sure 
register of their presence at their posts. All they have to do is 
the clearing off of stones and the smoothening of rough places 
with an occasional water-course to make a path down to and 
from. 

Once the grass is spread it should be left until quite dry ; 
much cost is often incurred by partial burnings leaving a dirty line 
which, safe enough for a month or two, will always remain a source 
of misgiving as to its safety, and to clean which will probably cost 
an extra Rs. 5 to Ks. 6 per mile. This will be the most trouble- 
some part of the first year of fire protection. It is due to the 
ignorance of the coolies and establishment supervising, and their 
fear of creating an unmanageable fire. By employing the same 
people a second year they will be found to gain confidence in 
themselves, and can safely be trusted to know when to burn the 
spread grass. It is advisable to instruct them to burn the line 
very carefully in an oblique direction, the fire being lighted 
nearest to the reserve and burning away from it. The cost of this 
work will not then exceed Re. 1 per mile,t but it should always 
be done under the supervision of a Forest Guard.^ 

The same remarks apply to the work of clearing block lines. 
As for roads, the amount of protection by clearing and burning 
which they require will be found to depend upon the nature of 
the traffic over them. When such traffic is completely local, and 
the road a high road, there ib little danger ; but when there is any 
through traffic, or the road a country track, the risk of fire is 
great and special measures of precaution necessary. In the San- 
diir hills I have this year burnt for from £0 to 30 feet wide all 
the grass on each side of the Military high road, and such pro* 
tection will be necessary for several years until the forest has 
grown up and the grass is dead. Foot-paths, where frequented 
by surrounded villagers, should also be cleared and burnt for 
about 10 feet, or else their use permitted conditionally on the 
surrounding forest being preserved. 


* See a previoni foot-note on this snbject. 
t This rate is surely far too low for a great many foresta 
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'The patrolling of the lines should commence by the 15th Feb- 
ruary and continue until the monsoon is well set in. The best 
patrols are aboriginal tribesmen, who alone, as a rule, will accept 
such service, which necessitates their living day and night on the 
line with the chance of constantly meeting with wild animals. 
The more inaccessible a fire line and the more remote from habi- 
tations, the greater the difficulty of getting patrols, and the less 
likelihood of such men’s work being supervised. 1 have been 
accustomed to give two miles of line to each man to look after, 
arranging that two men live together, building a hut for them to 
live in near water, and, if possible, on the line itself. They are 
only allowed to absent themselves on substitute, and dismissal 
follows on absence from duty without leave. Their orders are-^ 
— To patrol their line. 

— To carry on messages from watchman to watchman, 
fifid. — To keep their line clear of vegetation, fallen leaves, &c. 

4/A. — To brush all such material into heaps to be burnt by 
the supervising Forest Guard. 

5^£.-*-To report occurrence of fire and to assist in extinguish- 
ing it, this being the sole reason for their leaving 
the line without special order. 

-To warn all travellers against firing the forest and to 
prevent their carrying fire openly. 

7fi.*-To be responsible for the safety of their line. 

These fire patrols may be dismissed by the officer in charge of 
the Reserve if the patrol is a new man, but the case has to be re- 
ported to the Range Officer. If the patrol has already served one 
season, 1 retain the power of dismissal in my own hands. 

In the Central Provinces we pay Ks. 4-8 a month to watch- 
ers as fire patrols.* In Bellary this year the only men procurable 
were B.rinjaries on Rs. 6 per mensem. 

Over the fire patrols I place Guards, either permanent or tem- 
porary, on not less salary than Rs. 6 a month. They live either 
on the line in huts on the high roads, or else in the nearest villages. 
In the Central Provinces they are on the liue,t but iu Bellary we 
have not as yet got men to live there. 

As Guards 1 do not employ the country people if other out- 
siders are available ; their duties are— 

lit . — To patrol the line, having probably four watchers under 
them. 

2nd»—To superintend the watchers’ work, and bum the rub- 
bish heaped up on the line by the watchers. 

On the outbreak of fire to order a watcher oflf to report 
it to his superior officer, himself to go and put it out, 
or, if necessary, secure assistance. 

* This it not quite correct. As much ss Bs. 6 sad «s little is Ba 2-8 haw 
been paid in oertain diitricte. 
t Hot so In srerj district. 
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The Guards should not leave the line without permission. The 
temporary Forest Guards so employed are drafted into permanent 
service if they do good work. 

Over them is the ofiBcer in charge of the Reserve, either - 
ester or Ranger 3 if the Reserve he large, there may be several 
Foresters. Their work is to be responsible to the Divisional Of- 
ficer for the safety of the forest, to submit weekly diaries show- 
ing the progress of line clearing and his subsequent inspections 
of the line. On a report of fire reaching him he should proceed 
to put it out and to organise assistance, reporting the occurrence 
at once to the Divisional Officer, and afterwards despatching a 
second report giving depositions of the ^ubordinBtee concerned in 
detecting and extinguishing it. Finally, the Divisional Oflicer^s 
work in connection with the operations in the Central Provinces 
is to submit a yearly estimate of next season's new operations im- 
mediately after the budget, sending with the estimate sketch maps 
of the proposed blocks. He then directs the commencement of 
line clearing operations, sanctions rates for contract* and dates for 
the completion of the work. When in January line clearing is 
reported to be over,t the Divisional Officer himp-Jf inspects the 
whole line in detail, and reports it in his diary to the Conservator. 
Afterwards, if fire occurs he goes himself to the locality, and, 
after inspecting the burnt area, makes a formal inquiry, in each 
case submitting a special report to the Conservator. Monthly 
statements are also submitted to that officer showing the areas 
under protection, and the dates of the Divisional and Range Of- 
ficers' line inspections, and the numbers and dates of special 
reports of the occurrence of fire. 

As already stated, the dangerous season is especially from Ibth 
March to 15th May. This is therefore the most anxious time 
for all concerned, and the Divisional Officer should, during this 
period, take every opportunity of keeping his men up to the mar 
by inspecting as much as he can himself, and by keeping up a 
constant correspondence on the subject with the Range 
In Chanda I instituted a syst-m of sending a letter around the 
line, to be stamped by each peon in transit, and oa return to be 
despatched to the head office. If not looked after , the Protective 
Kstablishment gets very lax and fires increase m consequence, lor 
the people around respect our wishes in proportion to our earnest- 
ness and strictness. Prom the 15tli May, if the ^rroun ing 
lands have been burnt over and the lines are thoroug y c » 
the strength of the patrolling staff can be reduced 
otherwise there must be no reduction until the first burst of the 
rains, when one-half can be dUoharged, the remainder being kept 


• This of conrse depend, on whether the work i. done by contiwct. We 
believe the daily labour system is generally preferred. , . , .. orass on the 

t There are many Wte In d^feSd oWiWy, 

greater portion of the fireJinea ia too green to bnm until the entt or js eo j, 

and up to the middle of April. 

4 a 



562 


LAO nrSBCT ON FIOU8 BBNaiLENBIS. 


on until the 1 5th June, unless very early heavy rains saturate the 
ground and the atmosphere in the meantime. 

For the extinguishing of fires some local knowledge and expe- 
rience is needed to prevent useless expenditure of labor. Once a 
fire has got complete hold of a grass area nothing short of its 
burning itself out will stop it. If, then, a fire is approaching 
through high grass, it is necessary to burn a new fire line ahead 
of it, or set fire to a spot where it can be controlled and to which 
it is approaching. 

An ordinary fire will not burn at more than a mile an hour 
except when backed by wind, and then there is no limit to its 
speed. Such a fire happened in Punasa on the Nerhudda in 1882, 
and burnt to death six men and a pony who could not keep ahead 
of it. If the fire is in ordinary jungle it can be beaten out 
by coolies with leafy branches, and they should watch their 
opportunity and take united quick action whenever the fire 
burns low. 

It will be found to simplify the work of line clearing if, year 
by year, the grass which grows in the wet season on the fire lines 
is carefully preserved from being grazed down by cattle. Once 
cattle have browsed over it the cutting and burning are never so 
thorough in the next season. 

I would add a few words regarding the accounts of the opera- 
tions. 1 have found it useful to keep the account for each block 
separate as far as possible. In the interest of the forest it is 
better to know what has been the cost of each portion which is 
under separate treatment. For most of the forests in Central 
India there is so little difference in the slock that there is no in- 
eon venienoe in our making arbitrary limits to areas to be under 
one treatment ; I also separate the expenditure under two beads, 
clearing and watchings keeping a separate account under the 
former of line cuttiDg apart from line burning. 

E. D. M. Hooper, 
Deputy CaueervaioT of VoreeU* 


THE LAC INSECT ON FICUS BEJIGALESSIS 
IN GHAZIPUR. 

A Correspondent enqnires whether the lac insect only attacks 
unhealthy trees, or unhealthy parts of trees, or whether healthy 
trees are liable to he infested by it, and what is the best way of 
getting rid of the lac insect so as to preserve the tree, as some 
fine banyan trees at Ghazipur are suffering from its attacks. 

In our experience the Coccus attacks thehealthiest and juiciest 
branches, and in Assam is largely reared on the FkiM 
difoiia^ but without destroying the tree, although crops are taken 
from it yearly. 
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But tho incrustation doubtless impairs the vigor of a tree 
attacked, and tends to spoil its appearance, and the only remedy 
we ckn suggest, is to cut off and destroy all the branches on 
which the incrustation has been formed, utilizing the lac of 
course, though this will not guard against its reappearance^ as 
birds or the wind may carry the insects to the tree again. "We 
shall be greatly obliged for any practical suggestions regarding 
the questions raised. 


SPUMOUS GOLDSTONES. 

Amongst the interesting and valuable stone ornaments which are 
sold in India^ we often meet a so-called Goldstone which is simi- 
lar to aventurine. It is a transparent mass with fine reddish 
metallic scales sparkling in it, and is often sold at a high price. 

I have examined one of these stones. It was easily scratched 
by quartz, and before the blowpipe it melted. With soda 1 was 
able to melt out several globules of pure copper. This shows 
that the stones are a very clever imitation of aventurine in glass, 
whilst the scales consist of pure copper. Many of the scales 
are so regularly shaped (in triangles), that they seem almost 
to have been formed in the glass mixture by crystallisation. 
These stones are without doubt of European making, and it 
must be very disappointing if people buy them at a high price 
in India and send them to their friends in Europe as Indian 
curiosities. 

H. Warth. 


Canada Timber Limits.— The Toronto Qloht states that during 
the last ten years the Dominion Government has made sale of 
only two timber limits, one of 400 square miles, which was 
in 1877, and the other in 1881, when 1,300 square miles were 
disposed of. For the privilege to cut timber over the last- 
named area, the Government received 760,000 dole., and that 
was for limits sold by the old Province of Canada, in ante-con- 
federation times, under the piivate tender system. Under that 
regulation the Government received 4 dols. a square 
the last sale by the Ontario Government realized 677 dols. a 
mile. 



Reviews. 


POGSON ON INDIAN AGRICULTURE.* 

We have received from the Publishers a copy of Lieut. Pogson’s 
newest work, the object of which is to place instructive informa- 
tion on agriculture at the disposal of the zamindars and ryots 
of British India. We doubt if the hook will altogether accom- 
plish this object, but there can be no question of Lieut. Pogson's 
sincerity of purpose in writing or more correctly in compiling it. 
The author professes to have long foreseen the straits to which 
India is being reduced from excess of population, and ** the sum- 
mary suppresaion of female infanticide ^ and fears that if asfii- 
ciilture be not improved, this new danger cannot be successfully 
encountered. To improve Indian agriculture is Mr. Pogson’s 
benevolent object, and we might not unreasonably infer from 
the sentehce quoted above, that in his opinion the Government 
must either enforce the study of, and compliance with, his agri- 
cultural instructions, or else allow once more the slaughter of 
female babies. In the preface (page v) Mr. Pogson writes 

“The present Manual places ample instructive information at the 
“ disposal of all who can read and understand English, irrespectm of 
**rankf position, caste, creed and colour. But the zamindars and 
“ ryots of India who can neither read nor write their mother tongue, 
“ and are too old to learn, may be counted by the million ; and for the 
“benefit of these classes and their offspring the rising generation 
“ an abstract Hindi translation will be published if the project meets 
“ with the support of the Indian Government, to he followed hy transla- 
“ tions in Urdu and Punjabi." 

The italics in this extract are our own. Mr. Pogson^s inten- 
tions are more fully explained in the Introductory Chapter (page 
8), where he proposes that practical works on Agriculture 
Pogson^s Manual) be translated into the vernacular and read by 
educated men to the adult population of every Indian village. 
Further copies should be placed in the hands of the village author- 
ities as books of reference and instruction. 

“ By this plan the village putwarce, the village teacher, the village 
“bunneah, or any one who could read Hindi or Urdu would be able 
“to seek out the information desired, and thus instruct and enlighten 
“ the applicant be he ever so illiterate.*' 


* Maoaal (tf Agru-ulture fur ludia, by Lieut. Frederic Fogson. Calcutta, 

Thacker Spink & Co., 1888. 
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Mr. PogfBOn ouglit to know Indian villagors too well to sup* 
pose such a scheme to be really practicable. The banya will be 
a banya no longer when he seeks for information in this way, 
and when the adult population is so anxious for instruction as 
to listen to the banya reciting the wisdom of Pogson, the popu- 
lation will probably be learned enough to read the Manual them- 
selves. The illiterate cultivators will never care to be instructed 
after this fashion, and of this fact, melancholy though it be, 
Lieut. Pogson may rest assured. Nor can we agree with him 
when he states that agriculturists fear to raise heavy crops be- 
cause they fear enhanced revenue demands. The crops at present 
produced are as heavy as the zamindars know how to raise, and 
would be heavier were the zamindars able to produce such a re- 
sult. The crops are light because agriculture is backward and 
primitive, and generations must pass away before Indian agri- 
culture is raised to the English or American standard. Many 
of Mr. Pogson's suggestions and instructions are in themselves 
of the highest value. But they are no more applicable to Indian 
Agriculture in its present stage than are steam ploughs, machine- 
corubinders, or high class English cart horses. 

The manual conveys instruction in the form of question and 
answer, a method open to many and obvious objections, and 
particularly unsuitable in a book intended to be read aloud and 
orally taught. The ordinary reader does not want to be in- 
structed in this way, and finds the questions a fertile source 
of irritation during his perusal of the work. The uncultured 
zamindar who may be imagined struggling through the Hindi 
translation (when this is published by the Government of India) 
will be sorely puzzled in his search for knowledge, if the Hindi 
translation be cast in the form of the original. In his chapter 
on Wheat, Mr. Pogson has a long introductory note written in 
narrative form, and throughout the book many such notes are 
interspersed; and the form of question and answer not being 
thought necessary for these, it is difficult to understand why 
it has been used so persistently elsewhere. 

A chapter is devoted tc each of the more important crops, 
such as wheat, rye, sugarcanes and oil seeds ; and besides the 
commoner crops, detailed instructions are also given for cul- 
tivating fodder plants, roots, spices, water-nuts, ground-nuts, 
rush-nuts, cotton, and tobacco. Indigo and poppy are not 
mentioned except incidentally in the chapter on Manures, an 
extraordinary omission in a book devoted to Indian Agriculture. 
The chapters on crops contain minute and valuable information, 
much of which we believe is original, and much compiled from 
sources not ordinarily available. To the scientific agriculturist 
Mr. Pogson^s chapters give facts of the greatest value, but as 
we have remarked above, their practical utility to the common 
zamindar or ryot is questionable and problematic. In many 
respects Mr. Pogson^s Manual excels the Field and Garden Crops 
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of Messrs, Fuller and Dathie. The latter work is devoted to' 
information as to actual faojbs, and its statistics and details are 
of coarse unquestionably correct. Mr. Po^ou, although omit* 
ting statistics of cultiration, gives practical instructionsi and 
the student in agriculture need want no better guide than the 
Manual now under review. It is unfortunate that such students 
are not likely to be found except among the educated classes. 

In the chapter on Wheats Mr. Pogson recommends the Hallett 
system of cultivation, in which enormous crops have been ob» 
tained by sowing the seeds singly — one seed to a square foot of 
land. 4^ pints of seed per acre thus sown produced hetter 
results than 6 pecks (90 lbs.) per acre sown in the usual way. 
Mr. Pogson lays great stress on the value of superior seeds, and 
urges upon Government the expediency and even necessity of 
providing cultivators throughout India with sound varieties of 
seed wheat. Similar observations are made in regard to barley, 
sorghum, cotton, and other crops, of which better kinds are 
grown elsewhere than in India, and we heartily endorse Mr. 
Pogson’s views on this important subject. It is further pointed 
out that a straw-plait trade might be formed with great advan- 
tage, were the English wheats, which yield the better sorts of 
straw, introduced into this country. Mr. Pogson^s remarks on 
the preparation of wheat before sowing are well worthy of at- 
tention. 

The chapter on wheat is probably the best in Mr. Pogson’s 
Manual. But he gives very valuable instruction with regard to 
other seed, sugar, and root crops. The prolific wheat-barley 
which appears to be a native of Thibet, and which is easily cul- 
tivated in Upper India, is strongly and wisely recommended. 
This superior variety of barley is without husk, a fact which makes 
it 25 per cent, more profitable to cultivate than the ordinary 
husked barleys. Mr. Pogson states that wheat barley is parti- 
cularly valuable for malting purposes and for distillation ; and that 
were it commonly cultivated in India, whiskey distilleries would 
be set up, and an export trade in superior whiskey formed, such 
whiskey being altogether free from fusel oil. Our author gives 
no reasons for this Tatter assertion ; and we doubt the absence of 
fusel oil from any freshly distilled spirit. Much attention is 
given in the Manual to nut crops, which find no place in Messrs. 
Duthie and Fuller’s work. The value of the water-nut (jsinghdra) 
is pointed out with emphasis, it being a crop easily grown in 
any jhil or tank, and forming a nutritive article of food. The 
kernel of the sun-dried nut when reduced to powder is 
into porridge and sweetmeats, and for invalids u stated by 
Pogson to ^ superior to arrowroot or cornflour. Ho urges m 

g stematio cultivation of the water-nut in Madras, where 
overument, to whom belong all jMls and lakes, have hitherto 
raftved to allow or inititate its introduction* 

The diapter of the Manual to which Mr* Pogson hai 
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mo«t attention is that on Manures. Our author seems to revel 
in compost and phosphates, farmyard manures and bones bird 
manures and the like. The results of his experience as set forth 
in the Manual are unquestionably of great value; but we take 
leave to doubt whether they will ever profit the Indian rillager 
for whose benefit ostensibly they are written. Mr. Pogson in 
dwelling on the value of saline manures makes a well-dUerved 
attack on the Excise policy of the Indian Government, which 
makes it impossible for the zamindar to nee either salt or salt- 
petre as manure, or even to give salt regularly to his cows and 
plough cattle. Some of Mr. Pogson^s suggestions, however, are 
rather ludicrous, as for instance when he recommends (page 71) 
feeding ducks and geese on fish, in order that they may produce 
guano manure. These birds are kept for table use, and why a 
duck should be made to taste like a sea gull in order that an 
ounce or so of guano may be gathered from the poultry yard, it 
is difficult to understand* Such a transaction would bring more 
aggravation than profit. 

Equally impracticable at present are Mr. Pogson’s remarks on 
the use as manure of the ossiferous deposits in the Siwalik hills ; 
and in the following passage be unintentionally discloses his 
knowledge of this impracticability. On pages 44-45 he writes 

“The value of these deposits is absolutely ignored by the Indian 
“ authorities, and it will rest with private enterprise to open up this 
“ vast neglected treasure if permitted to do so. The British farmer 
“ pays £4 per ton for fossil phosphate of lime. The Indian zamin- 
“ dar might have it for the trouble and cost of quarrying and removal 
“ if cart roads existed. But before this could he done^ the wealthy titled 
“ and untitled talukdars of Oudh, the N.~ W, Provinces^ and the Pun^ 
^^jah, will have to act in unison, and so secure for agricultural milluma 

this most important and valuable of manures f 

Now there is no chance as yet of cart roads in the Siwaliks 
being made, and still less of the talukdars acting in the unison 
required. Nor, were the cart roads and the unison accomplished 
facts, is it by any means certain that the ossiferous deposits are 
of the great extent described by Mr. Pogson. On his own 
showing they have not been examined since 1834, and their very 
whereabouts has been extremely difficult to find. 

The Hindu cultivator too is notoriously opposed to the use 
of bones in any form, and although Lieut. Pogson informs 
the Brahmin that bone dust is contained in the d&l and chap&ti 
which form the latter’s daily food, we fear that the Brahmin will 
lend an unbelieving ear, and decline to use as manure any ossifer- 
ous deposits whatever. He would no more knowingly scatter 
over his fields a fossil Hexapostodon, than he would bone for the 
purpose his Bos domesticus, or (absitomen) exhume the remains 
of Pogson agricola himself. Our author promises that the 
Edlawala Pass in which the fossils chiefly abound shall he ex- 
plored during the present cold season, and we await with anxiety 
hia report whioh will doubUess be.made public. 
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We have no space for many more comments upon Lieut. 
Pogson’s Manual. It is enough to say that it contains much 
information of great value, but disfigured by many absurdities, 
and in particular by the form of question and answer in which the 
book is written. The ill-spelling too of vernacular words is a 
conspicuous fault, not easily pardoned in these days of scientific 
orthography. Under Lieut. Pogson^s pen the familiar reh be- 
comes rhae^ iutiya is spelt to<Htee-ah, and sulphuric acid is called 
Ghundkuck-ka^tait-aub, The Manual closes with a chapter on 
Mensuration, which treats mostly of the measures of the Great 
Pyramid, and appears to be drawn from the well-known work by 
Mr. Piazzi Smyth. What relation these measures bear to prac- 
tical Indian Agriculture we are at a loss to discover, nor do we 
know what profit it is to the ryot to have the area of the Rod 
Circle worked out for his information to 21 places of decimals, 
{Bee page 259.) A village banya or patwari would be little 
interested in the following sentence even when translated into 
Hindi or Urdu : — 

The most wonderful part of the discovery is that the Altar of 
Incense made to cubit scale by Moses under Divine Command cor- 
responds to Pyramid foot lineal measure, which was as unknown to 
Moses as it was to the Bishop of Peterborough ; and it is clear that 
“ neither Pythagoras, Euclid, Diodorus, Siculus, Josephus nor Pliny 
^‘fathomed the mysterious secret which it has fallen to the lot of the 
writer to penetrate and restore to mathematical science/* (psge 
248 ). 

This extract is not by any means the most complex to be found 
in the chapter. The Indian cultivator cares nothing about the 
Pyramids, or mete yards, or primal cubes, or the children of 
Israel, which form the subjecU of this astonishing discourse; and 
Mr. PogsoD would have shown better taste had he published in 
a separate Manual his ideas on ancient Mensuration. 


BOTANICAL GARDENS, BENGAL. 

The following extracts from the Government of Bengal Resolu- 
tion on the Annual Report on the Royal Botanical Gardens, 
Calcutta, for the year 1882-83, will be found interesting;—^ 
Considerable attention was ^veu to the cultivation of various 
economic plants. The Cedra rubber tree, which thrives well, and 
has a quick growth, was propagated to a considerable extent, and 
the Zanzibar rubber plant (Landolphia) has, it is said, found a 
congenial home in Lower Bengal. There has also been a steady 
demand for mahogany seedlings. Dr. King has been trying to 
obtain from Europe in large quantity the seed of the paper roul- 
herry {BrouBsoneiia pop^rijera)^ which grows wonderfully well, 
with the view of spreading its cultivation in India. He has also 
arranged for a supply from Japan of the food-plant known as the 
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«<Soy bean” for experimental cultivation in this country, al- 
though he entertains serious doubts as to the succees of the trial. 
A few plants of (Xnnamon, which yields the Cassia bark of com- 
merce, were received from Hong-Kong, but they do not promise 
to thrive well. 

“ The subject of the Qtilixation of various fibrous plants engaged 
much of the Superintendent's attention in the past year. A 
French mechanic was, with the consent of the Superintendent, 
sent out by Monsieur A. Berthet of Rouen, to erect in the garden 
his patent machine for cleaning Rheea and other fibres. It was 
driven by the garden-engine and tried on various fibre-yielding 
plants. It cleaned the Rheea and Agave fibres admirably, though 
it was not equally successful with plantain and other fibres. The 
machine is, in Dr. King’s words, ** beautifully simple,” and he 
has little doubt that if the inventor were to give bis mind to the 
subject, he would have no difficulty in contriving simple and 
cheap machines adapted to any native fibre suitable as a raw 
material for paper, cloth, or rope. Should such a machine be 
successfully constructed, it cannot fail to prove of tho utmost 
value in a country which, like Bengal, abounds with fibrous 
plants. The Lieutenant-Governor will be glad to receive any 
further information on the subject which Dr. King may be able 
to procure. In his present report. Dr. King points out that 
the bhibar used by natives for rope-making is not the pro- 
duce of Eriophorum comosum, as he had formerly supposed, but 
is derived from Andropogon involute — a grass said to abound 
in the hill parts of Behar and Chota Nagpore, where it is 
known as 9aba%. 

‘‘ The Lloyd Botanical Garden^ Darjeeling, continued to suffer 
severely from the depredations of cockchaffer grubs. ^This 
grub,* Dr. King writes, ‘feeds on the fine rootlets by which 
plants absorb their nourishment from the soil, and only such 
plants escape as send their rootlets deeper into the soil than it 
cares to penetrate. The whole of the grass in the garden and 
all herbaceous plants rapidly succumbed to its ravages, as did 
many' of the flowering shrubs, only the deeper rooting shrubs 
and trees being spared. Even the plants in the conservatories 
did not altogether escape ; eggs of the insect haviiTg got in con- 
siderable numbers into the soil of the pots. This grub is not new 
to the district. It is often found in soil near the sites oi old grazing 
stations in the forest, and it not unfrequently does damage to native 
crops in the neighbourhood of these. The cockchaffer, of which 
it is the grub, appears thus to affect^ manure. ’ By vigorous 
efforts Mr. Jaffrey, the Curator of 'the garden, succeeded in 
collecting and destroying some six millions of the grubs, and the 
plague has since shown signs of disappearing.” 
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Wb have to acknowledge receipt of the Inland Emigration 
Act I. of 1882, from Messrs. Thacker, Spink and Co., of Cal- 
cutta, together with rules and orders of the Government of 
Assam thereon. The edition, small octavo, is interleaved, and 
very clearly printed, and will be very useful for Magistrates, 
Tea Planters, and others who have to do with imported labor. 


THE BABUL {ACACIA ARABICA) TREE. 

To the Editor of the “ Ceylon Observer.^'* 

Sir, — In my No. 5 “ New Commercial Plants, I pointed out 
the probable value that the babul tree {Acada Arcdnca^ would 
obtain. 

I am glad to be able now to inform your readers that the 
dried pods have been tested here, and they are found to yield 
about 60 per cent, of tannin matter : this is after the seeds have 
been extracted. There is no value in the seed ; therefore it 
would be better to let the pods dry on the place where they 
are cultivated, and then extract the seed, and press the pods 
and send them home. 

The action of this tannin produces a beautiful light-coloured 
leather, and I feel sure that it will be worth while growing this 
tree. It is a native of India and the West Indies ; so there will 
be no difficulty in obtaining stock direct. 

Valonia is now worth £18 a ton ; so this ought certainly to 
be worth £40, but owing to the tanners being so peculiar and 
really not knowing when they get a valuable and rich tannin 
substance, they often allow such drugs as Balsamocarpum, 
which yields four times as much as Valonia, to lie in the market 
unsold at £18 to £20 a ton ; whereas, if they knew the value of 
it, it Vould be worth to them £40 to £50 a ton for the pod. 

Owing to the diffusion of information by Mr. W. N. Evans, 
the greatest authority on practical tanning, many of the tanners 
are having the water they use analyzed, and where it is hard 
they are precipitating the lime, and in consequence obtaining 
venr beneficial results. 

I can only give you from time to time the matters that pass 
before me in this country, and I do hope that some of your 
scientific readers will give the public the benefit of their ex- 
perience of the babiil tree, and if it is easily cultivated when 
it fruits, &c. 

I am, Sir, yours obediently, 

Thomas CHWSTy. 


London ; 
h April^ 1883* 



JJ|. JloTES, Queries and ^xtracts. 


DEHRA DUN FOREST SCHOOL. 

The course of theoretical instruction at the Dehra Ddn Forest 
School was formally closed on the 30th October by the Director, 
Major F. Bailey, R.B., and the students are now being sent to 
practical work in the forests under the Superintendent of Forest 
Working Plans, and the Deputy Superintendent of Forest Sui^ 
v^s, and the Sahdranpur and Dehra Ddn Forest Divisional 
otncers. Major Bailey after reading out the list of students of 
the 1st and 2nd years, according to the marks obtained, gave 
some very sound advice to those of latter who have obtainea the 
Forest Ranger’s certificate, and who after two months spent in 
practical work with the Superintendent of Working Plans, will 
proceed to their several provinces. They were warned against 
entertaining too high an opinion of "their abilities, and advised to 
respect the views of older officers, who although profc«»8ionally 
untrained, have had long experience in the forests, and Major 
Bailey reminded them that, owing to the shortness of *their stay 
at Dehra, the instruction afforded is more with a view of enlarg- 
ing the scope of their minds and filling them with useful ideas, 
than of attempting to instruct them completely in their pro- 
fession, and that their future, as well as the character of the 
Forest School, will depend on their modesty of demeanour and 
on the thoroughness and honesty of the work they may be called 
upon to undertake, as well a» on the practical application of the 
instruction they have received. Major Bailey’s reference to 
the favorable notice with which Havildar Sadhu Singh is men- 
tioned by the Conservator in the last Punjab Annual Forest 
Report, was received with applause, and after alluding to the 
necessity of the students attending to physical exorcise during 
their studies, and to the intention of building suitable quarters 
for them in the school compound, he brought the proceedings to a 
close by the distribution of the prizes for athletics, of which the 
list is given below. The prizes allotted for proficiency in the 
different subjects taught will consist of suitable books and in- 
struments selected by the students themselves, and will be pre- 
sented before they finally leave Dehra for their own provinces. 

The following is the list of marks obtained : — 








Full Marks, 


1 

Jogeswar S5r, ... 

Assam, 

2 

Mahadeo Rao Pal- 1 
naitk^r, j 

C. Provinces, 

8 

Charles Ingram, ... 

B. Bormah, ... 

4 

Havildar Sadhd 1 
Singh, J 

Pnnjab, 

( 

Roghnnath Pathak, 

Ondh, 


Eedar Nath Mo- ) 

Bengal, ... 

1 

zamdar, J 

7 

DinoNathK4r, ... 

Assam, ..i 

8 

R4m Anand, ... 

Punjab, 

9 

Snndar L41, 

Pati&la State, 

10 

Golam Mahomed, 

Punjab, 

11 

Gnrdit Singh, ... 

( Eapurthala 

1 State, 

12 

Bhukhan, 

Berar, 


HI 


(i ^ M 
H 8 Total. 


1 1 ^ I Ml 


1 860 360 600 240 . SOO 1,080| 960 4,26 


3S6 300 360 500 232|237 979 881 3,776 
336 198 312 520 240 278 954 801 3,634 
360 264 336 340 232 267 950 797 3,536 


336117 288 420240 278 929 783 3,391 


336 18) 312 440 232 271 911 669|3,352 
336 192 264 400 240 262 890 768j3,362 

336 168 264 460 224 261 859 75oj3,822 
312 86 288 460 240 255 927 725j3,293 
336 76 360 180 200 278 903 682 3,015 
1 68 1 19 336 340 224 258 788 682 2,915 

240 95 312 400 216 236 757 615 2,871 
264 106 264 260 168 263 701 561 2,587 


The above have all qualified for the Forest Ranger’s Certifi- 
cate. 

Six other men attended the course, but have failed to qualify, 
and their marks have therefore not been given. 

In the first year’s course, Ranger Tara Kissore Gupta from 
Assam, is first, and apprentice Har Sariip of the School Circle, 
N.-W. Provinces, is second ; the former of these students has 
obtained Mr. E. McArthur Moir’s Prize of Rs. 25 for Theo- 
retical Forestry, and Ranger V. S. Goru Natha Pillai from 
Madras, the Prize of Rs. 15 for Road-making and Building. 

The Prizes in the second year are as follows, the marks ob- 
tained in the monthly examinations being counted in each sub- 
ject, as well as those of the final examination : — 


* Priieholdfn. 
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Theoretical Forestr 7 , Mr. E. McArthur Moir’s Prize, Rs. 

50 — Ranger Mahadeo Rao Palnaitkar. 

Ditto, Government Prize, Rs. 30 — Ranger Jogesw’ir Sur. 
Physical Science Prize, Rs. 25 — Apprentice Sundur LAI. 
Chemical Practice Prize, Rs. 15 — Forester Charles Ingram. 
Botany Prize, Rs. 25 — ‘Forester Charles Ingram. 
Mathematics Prize, Rs. 25 — Ranger Jogeswar Sur. 

Law Prize, Rs. 20— -ForesfcT Havildav* Sudhu Singh. 

General Proficiency, Major Bailey’s Prize, Rs. 50 — ^Ranger 
Jogeswar Siir. 

During the course many of the students have played cricket 
regularly, and in the athletics held during the last week, the fol- 
lowing prizes were obtained : — 

1. Wrestling — 

R. N. Pathak, { 

Golam Mahomed, ) 

2. Gross Country Race, not less than 5 miles — 8 started— 

1. C. Ingram. 

2. B. N. Pathak. 

3. Moung Ilka. 

3. 100 yards Flat Race— 

1. C. Ingram. 

2. Moung Tbakadoe. 

4. 120 yards Hurdle Race, 8 flights— 

1. Golam Mahomed. 

2. C. Ingram. 

5. Broad Jump— 

1. Golam Mahomed, 14 feet G inches. 

6. High Jump — 

k aZfuT 

7. Horizontal and Parallel Bars — 

1, T. K. Gupta. 

2. Moung Hka. 

8. Indian Clubs — 

1, C. Ingram. 

2. R. N. Pathak. 

9. Throwing the Cricket Ball — 

1. R. N. Pathak, 88 yards. 

2. C. Ingram, 85 yards 2 feet. 

10. Throwing at the Wicket — 

1. Moung Tbakadoe, 

2. R. N. Pathak. 

Prize for General Excellence in Cricket— 

] . C. Ingram. 

2. Golam Mahomed. 
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ToUl talua of Prizn Rd. 116, awarded as follows 


G. Ingram, 

Rs. 

53 

Golam Mahomed, 

,, 

24 

R. N. Pathak, 

• V. „ 

22 

Moung Hka, 

T. K. Gupta, 

••• 1, 

7 

••• 

5 

Gokal Das, ... 

... y, 

3 

Moimg Thakadoe, ... 

... ,, 

2 


Besides the ordinary Students, Mr. D. P. Copeland from 
Assam, and Mr. 'Blanchfield from the Central Circle, N.-W. 
Provinces, have attended the course. 


INTERNATIONAL EXHIBITION OF FORESTRY, 
EDINBURGH. 

Wb grive below the prospectus of the proposed International 
Forestry Exhibition to be held in Edinburgh in the summer of 
1884. We hope that the Indian Forest Department will be 
represented, and that some of our officers may be able to attend 
the Exhibition. The Marquis of Lothian is President of the 
Executive Committee, in the list of which we are glad to see the 
name of Dr. Cleghorn, who is also one of the honorary secre- 
taries. 

The Exhibition is intended to include everything connected 
with, or illustrative of, the Forest Products of the World, and 
will be open to exhibitors of all countries, and all entries close 
on the 1st March, 1884. 

The Secretary is Mr. Ge6rge Cadell, 3, George IV. Bridge, 
Edinburgh, formerly of the Indian Forest Department, to whom 
all intending exhibitors should apply for schedules and forms. 
We hope shortly to give the schedule of Essays ancl Reports for 
which prizes are offered. 


PROSPECTUS AND CLASSIFICATION. 


CLASS I.— PRACTICAL FORESTRY. 

1, Implements, Tools, &c., used in Forestry, Draining, Enclos- 

ing, &c.; Surveying Instruments, ChaiivB, Dendrometers, &c. 

2, Models of Foresters’ Huts, Charcoal Kilns, Timber Slips, 

Sluices, Dams, Weirs. 

3. Plans of River Embankments, Rafts, and Apphances for float- 

ing Timber. 

4, Models and Machinery for Transporting Timber and Trans- 

planting Trees. 

5. Saw -mills — Wood-working and Pulp Machinery of eveiy des- 

cription, in motion or otherwise. 

6. Fencing Materials. 
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CLASS IL— FOREST PRODUCE, RAW AND MANUFACTURED. 

1. Collections of Timber Specimens and Ornamental Woods. 

(a) . Indigenous or Naturalised. 

(b) . Exotic. 

2. Woods used for Ordnance~as Gun Carriages, &c. 

8. Woods used for Railway Purposes, Natural and Prepared. 

4. Wood Pavements. 

5. Cooperage — Tuba, Barrels, &c. 

6. Wood Carving and Turnery, with Tools used. 

7. Basket and Wicker Work. 

8. Fancy Woodwork, including Bog Oak, Veneers, Parqueterie, 

Stained and Coloured Woods, &o. 

9. Wood Engraving. 

10. Bamboos, Canes, Reeds and Manufactures therefrom. 

11. Tanning Substances — Barks and Extracts. 

12. Dyeing Substances — Woods, Roots, Flowers, &c. 

13. Barks, including Cork. 

14. Fibres and Fibrous Substances. 

15. Materials for Paper Manufacture. 

16. Gums, Resins, and Gum Elastics. 

17. Wood Oils and Varnishes — including Lao of sorts. 

18. Drugs, Foods, Spices. 

19. Charcoal for Gunpowder, Tinder, &o. 

20. Peat and its Products. 

21. Cones, Seeds, and Fruits of Trees and Shrubs. 


CLASS ni.— SCIENTIFIC FORESTRY. 

1. Botanical Specimens of Forest Flora. 

2. Microscopic Sections of Woods. 

3. Parasites — Fungi and Lichens injurious to Trees. 

4. Forest Fauna injurious to Woods. 

5. Entomology. — Useful and Noxious Insects, and damage pro- 

duced — as Pine Beetles, Weevils, &c., Coffee Borers, White 
Ants, Moths, Carpenter Bees, Locusts, &c., with Specimens, 
as far as possible, illustrative of the specific damage done by 
them. 

6. Preservative Processes applied to Timber. 

7. Geological Specimen** ar. i Diagrams illustrating the different 

formations adapted to the Growth of Trees. ♦ 

8. Fossil Plants— Collections illustrative of the Trees of Coal 

Measures,' &c. 

9. Trees found in Bogs— Oak, Fir, &c. 


CLASS XV.— ORNAMENTAL FORESTRY. 

Growing Specimens of Rare and Ornamental Trees and Nataralii^ 
•d Species-»-in tubs or otherwise. Rustic Work— -ArbourSi Bridges 
Seats, &Q. 
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CLASS V.— ILLUSTRATIVE FORESTRY. 

Paintings, Photographs, and Drawings of Bemarkable and Histori- 
cal Trees — Foliage and Scenery. 

Delineations of Trees in their Native Countries, or of Recent and 
Important Introductions. 

Illustrations or Photographs showing EflFects of Blight, Accident, 
or any Abnormal Condition, including those of Parasitical Plants. 
Sketches of Work and Operations in the Forests. 

'N,B,’^Special attention is incited to this Class, 


CLASS VL— FOREST LITERATURE AND HISTORY. 

1. Reports of Forest Schools — Forest Periodicals and other pub- 
lications — Manuals and Almanacs — Treatises on Measuring and 
Valuing Woods — Forest Floras of different countries — Treatises on 
Fixation of Dunes, and on Ancient or Extinct Forests. 

2t (a). Working Plans of Forests, and Plantations on Estates, 
Valuations, Surveys, &c. 

(6). Maps — Charts, &c., illustrative of the Geographical Dis- 
tribution of Forest Trees, and their Altitude. 

N.B . — Special attention is invited to Section 2. 


CLASS VII.— ESSAYS AND REPORTS. 

Essays and Reports on Specific Subjects, for which Premiums are 
offered as per separate Schedule. 


CLASS VriL-LOAN COLLECTIONS. 


CLASS IX.— MISCELLANEOUS. 


Japan Lacquer. — We extract the following from a paper 
in the “ Edinburgh Review ” for April, on Dr. Dresser’s book 
on Japan, an^ as both the Rhus vernicifera and succedanea are 
either found in or may be introduced into the Himalayas, there 
should be no reason against introducing the lacquer industry 
into India. 

“ The tree from which the vegetable extract that forms the 
basis of lacquer is obtained (the Rhus vermcifera) is found on 
the Asiatic Continent, but is said to flourish best in Japan. 
The tree is dioecious, and wax is extracted from its seeds, as well 
<as from those of the Rhus succedanea. The lactiferous vessels, 
unlike the wax, are found in both the staminiferous and the 
pistiliferous trees. The quality of the lacquer depends in some 
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degree on the nature of the soil in which the tree growd. In- 
cisions are made in the stem, the punctures being repeated 
every fourth day at successively higher parts of the tree. The 
juice .which oozes out is scraped off with a flat iron tool. When 
the tree has been thus tapped to the topmost branches, it is 
felled. The log is cut into lengths, which are tied into fagrc^ts, 
and steeped in water for from ten to twenty days ; after wi lich 
the bark is pierced, and the oozing lacquer is collected in the 
same way as from the stem. One or two plants besides the true 
cultivated lacquer tree also produce both lacquer and vegetable 
wax. 

‘‘ The juice thus collected is a tenacious fluid of a greyish brown 
color, it is allowed to stand and settle when first obtained. A 
kind of skin forms over the surface ; the better quality rises to the 
top and the impurities sink to the bottom. It is thus (Msy to 
separate the finest from the inferior qualities, and the former are 
strained through cotton or porous paper. By stirring in the 
open air the lacquer partially dries, absorbs oxygen, and gains 
a brilliant dark color. In the fluid state it is highly corrosive, 
and if a drop fall on the skin, it will produce a serious sore, often 
eating its way tq the bone. There is even said to be a particular 
kind of fever caught in the lacquer manufactories. !Not how- 
ever that any special buildings are used for this industry, which 
is carried on in ordinary houses. 

The lacquer workers kuoed on the usual matted floors, and 
the chief care taken is to keep the apartments clean, and free 
from dust. The lacquer is spread on the substratum employed, 
which is almost invariably wood, in coats of successively increas- 
ing fineness; the first coat usually being mixed with powdered 
earth. !Each coat when dry, is rubbed down with a cutting 
stone. In an object intended to be of excellent quality, as many 
as eleven coats are thus laid on, before the decoration is com- 
menced. After the application of the last coat, the surface is 
ground down with lumps of hard charcoal, which are kept wet, 
and the final polish is given by the ashes of deer’s horns. 

“ The pattern to be borne by the object is sketched in outline 
in lacquer upon fibrous elastic paper ; the paper is warmed, and 
fitted to the surface to bo decorated, and. the pressure of the 
hand is enough to transfer the pattern, after which the paper is 
removed. If the pattern is to be in gold, the outline w then 
followed by a fine hair pencil, dipped in lacquer, which is in- 
tended to act as a size. When this has so far dried as to be 
sticky, fine gold dust is shaken on it from a spoon. T“® 
dust looks grey at first, but its yellow color is brought out by 
burnishing. As an illustration of the almost infinite minute- 
ness of this kind of work. Dr. Dresser describes a little medicine 
box three-and-a-quarter inches long, two-and-a-quarter me w 
wide, and seven-eighths of an inch in greatest thickness, whicn 
is decorated with fif ty-nine heads of Sowers^ each of w ic 

4 o 
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half an inch long and three-sixtenths of an inch wide. On each 
eighth of an inch square of these flower beads are about one 
hundred and twenty distinct pieces of gold, making six hundred 
for each head, or above thirty-five thousand on the box. In ad- 
dition to these flowers, the little heads of grass on the box are 
also tipped with these little golden squares.” 

Many other interesting details are given regarding the lacquer 
industry, for which we have no space. It is well to mention, 
however, that a moist atmosphere is said to bo necessary to in- 
sure drying without cracks. The extreme humidity of Japan 
in certain seasons and localities, is probably a condition for the 
execution of large lacquered surfaces of temples. 

Regarding paper making, it is said that — “ The range of paper 
making in Japan is extraordinary — reaching from substantial 
roofing substitutes for tiles or slates, or the rough tarpaulin 
the Japanese wear in the winter, to the most delicate lace-like 
fabric for kerchiefs or personal under-garments. 

“ The pulp is made from the paper mulberry and five or six 
other plants, and it remains to be ascertained, first, how far 
these precious plants can be reared in any European district ; 
and secondly, how far their bark, wood and juice may be sus- 
ceptible of use if exported, whether in the raw condition or in a 
partially prepared state.” 

The following extract from the “ Indian Agriculturist ” shows 
what is being done to extend the cultivation of the Rhus verni- 
dferaj and we shall be very glad to receive any further notes on 
the subject. 

** In a letter to Sir Louis Mallet, Mr. W. T. Thiselton Dyer, Royal 
Gardens, Kew, says : — I am desired by Sir Joseph Hooker to draw 
your attention to the steps which have been taken by this establish- 
ment to obtain information as to the lacquer industry of Japan. As 
you are aware, its products are highly esteemed by all lovers of art, 
but up to the present time practically nothing has been known as to 
the methods by which such beautiful objects are obtained. 

“ From the statement of Kampfer (1712), it has been accepted by 
botanists that the varnish, which is the basis of all lacquer work, was 
obtained from incisions in the three-year old stems of a tree indigen- 
ous to Japan, known as Rhus vernicifera. Beyond the fact that the 
tree, is cultivated as coppice-wood, the information of Kampfer does 
not go, and up to the present time our knowledge of the subject has 
been a complete blank. Thus Balfour in his Cyclopajdia of India 
(1878) states that * the manner of preparing it (the varnish) and the 
mode of applying it, is and is likely to remain a secret.’ It had been 
supposed that the Japanese lacquer tree was identical with a common 
Himalayan species of Rhus. Dr. Brandis points out, however, (Forest 
Flora, page 121,) that the Himalayan tree is not ‘known to yield any 
varnish ; ’ and Sir Joseph Hooker in elaborating the Anacardiacem 
for the Flora of British India (ii, page 11) has, in describing it 
under the name of Rhus Wallichii, decided that it is not identical 
with the Japanese species. The lacquer varnish tree of that country 
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is apparently unknown in India. It seems worth while, tlterefore, to 
draw the attention of tke Government of India to the f*ct, as seed 
could doubtless be easily obtained from tfapaii, and there are many 
parts- of India in which the tree could be cultivated. 

“ In its lac industry India possesses an art which is closely allied to 
that of lacquering. It can scarcely be doubted that the lattpv is 
equally adapted to the methods and habits of the natives. Its re- 
sults are, in an economic point of view, infinitely superior to those iu 
which lac is used. 

“ At the instance of Sir Joseph Hooker, the Foreign Oflice caused 
an elaborate inquiry to be made by its officers in Japan into the whole 
subject. The result will be found in a report by the Acting Consul 
at Hakodate, dated Tokio, January 13, 1882, which haF, been piinted 
and laid before Parliament. I am now to suggest that copies of this 
report, together with this communication, thoiild be piinted and trans- 
mitted to the Government of India, in order that some aiiention 
should be attracted to the subject in that country. 

“ The very complete collection illustrating the report has b'^en trans- 
mitted to Kew and exhibited in the Museum of Economic Botany. 
It has been pronounced by experts in Japanese art to be of exception- 
al interest and quite unique of its kind, A portion of the expense 
incurred by the Foreign Office in getting it together has been defray- 
ed from the grant made to this establishment by the India Office for 
the sustentation of the economico’-botanical collections relating to 
India. 

I am desired by Sir J. D. Hooker to inform you that he received 
from Mr. Quin, Acting Consul at Hakodate, a small quantity of seed 
of the Japanese lacquer ti’ee, li/ius vernicifera. Portions have been 
transmitted to Saharanpur and Madras for experimental cultivation. 
Mr. Quin states that these particular seeds were obtained ‘ from trees 
which undergo a very severe winter, being almost buried in snow for 
several months.’ The tree, however, will doubtless do equally well in 
a less rigorous climate. Mr. Quin further states that the wax used 
in the north of Japan is all made from the berries of Rhus vemici’- 
farar 


The Assam Sugar-mill. — The following account of the com- 
mon Assam Sugar-mill is taken from a report by Mr. Stack, 
Director of Agriculture ui Assam -.—This instrument (called 
kherkha in Goalpara, and hdl in Upper Assam) is a rude but 
tolerably effective machine, and a quicker and less dangerous 
worker than the heavy beam-and-pestlo arrangement of Upper 
India.* It consists of two vertical rollers (hhim) placed in 
juxtaposition, with their lower ends resting in a flat trough 
Q^hordV) scooped in a solid and heavy blocK of wood (toljoli) 


• Messrs. Mylne and Thomson claim for their Bihia power of crash- 

ing thrice as much cane in a given time as the common kolhu of Bchor ana tue 
N.-W. Provinces. Their calculations (which arc supported by ludependent ex- 
perimental evidence) make the average outtnm of the kolhu about lOU iua. per 
hour. The Assamese mill works at least half as rapidly agam. 
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resting on the ground, whilo their npper ends pass through a 
rectangular space cut in a horizontal beam above (borjoli) sup- 
ported by uprijghts (Iiol khuta) let through the lower block into 
the ground. The rollers are held in their places by vertical 
clamps (ffhard), which grip them at the upper and lower ends 
and are driven home by wedges (JchdV), The portions of the 
rollers which project above the upper beam (borjo/i) are grooved 
so as to work into each other on the principle of an endless 
ffcrew. The driving power is a horizontal beam (kdtari), ap- 
plied to the head of the taller or “ male ” roller (mdta hhim\ upon 
which the shorter or “female” roller (maiJd bhim) revolves 
in the contrary direction.* The “ male ” roller is usually, 
if not invariably, that on the right hand as one faces the 
mill, and the direction of progress is from left to right, that 
is to say, the men at work walk round with the left shoulder 
inwards. Buffaloes are seldom yoked to an Assamese sugar- 
mill, and bullocks never. The whole machine is made entirely 
of wood, without a nail or a piece of iron in its composition, and 
its value varies according to the kind of wood used. A mill 
can be built of tamarind wood for Rs. 8, but in jam wood 
(JEugenia Jambolana) it will cost Hs. 12, and if nahor {Mesva 
ferrea) is used, as much as Rs. 15. 

All being ready for crushing, the first thing the cultivator 
does is to bind two of the finest cane stalks along the beam of 
the mill, as an offering to Viswar karma, the god of artificers. 
The canes are then passed through the mill in batches {and or 
hand) of six or eight at a time, the juice falling into the trough, 
and thence through a hole on to a sloping wooden trav, which 
transmits it by a lip of plantain leaf to the earthen vessel placed 
to receive it in a pit dug below. In some places the tray (ras^ 
dhara) is circular in snape, with a raised wooden edge and a 

* The following are the dimensions of a sugar-mill measnred in the Mijhnii, 
and may be taken as fairly representative of the machine commonly used in 
Assam 



Length. 
Ft. In. 

Breadth. 
Ft. In. 

Thickness oi 
Inchei 

••• ••• .*• 

4 0 

1 2 

84 

Trough scooped in toijoiif 

2 0 

0 74 

24 

Borjoli^ 

6 6 

1 24 

6 

Rectangular space in horjoli. 

1 11 

0 9 

6 

Total length of rollers, 

8 6 



Circumference, 

Length of grooved part, 

2 44 

1 1 



Breadth of grooves, ... 

0 2i 



Depth of 

0 2 



Height of uprights. 

2 6 



Circumference 

2 4 




The length of each arm of the beam was about 9 feet. , . 

The smooth or un grooved portion of the rollers was thus 2 feet 5 
length, but from this must be deducted the spaces covered by the depth of tne 
trough below and the thickness of the borjoli above, i.a., 24 inches and 6 mcne^ 
tbna, 2 feet 6 inches — 84 inches =- 1 foot 84 inches, the length available tar 
crashing. 
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fuhnel-shaped escapement for the juice, but usually a simple 
slab of "wood, slightly concave, is considered sufficient. The 
working of the mill is accompanied by a loud and strident noise, 
which is welcomed by the ryot*:* as a sign that the rollers are 
biting well, and is, moreover, a cheerful and useful accompani- 
ment while the work is carried on by night, as is the pracVioe 
towards the end of the season, when the heat of the dny would 
be injurious alike to the men and the cane-juice. Each handful 
of canes is passed through the mill three or four times, until they 
begin to yield mere foam, when they are thrown aside, and a 
fresh batch takes their place. Mugi and pura cane squirt out 
their juice plentifully on the first compression, and give le<‘? af- 
terwards, while the harder and tougher teHi/a passes through al- 
most dry, and only beHns to yield juico to the s(^cond squeeze. 
At the third and fourth crushings, the flattened canes are usually 
twisted into a rope, so as to present a bulkier body for compres- 
sion. A boy sitting in front of the mill draws them ouu as they 
pass through the rollers, and hands them back to the man who 
sits behind and feeds the mill. Four or five men drive the 
machine, resting their hands on the beam, and pushing against 
it with the chest and shoulders. The force required to put the 
mill in motion was ascertained in one experimr at made by Mr. 
R. T. Greer, sub-divisional officer of Golaghdt, to be 5 to 6 lbs. 
without cane, and 40 lbs. with muyi cane between the rollers, 
but bO lbs. with iellya. The rate of progress in crushing is 
about two maunds (l(i5 lbs.) per hour. A good deal of trash 
and impurity — earth from the imperfectly cleaned canes, frag- 
ments of the stalk, dust carried by the wind, &c.— enters the 
earthen pot along with the juice ; in fact, after a couple of 
hours’ work, mud can be plentifully scraped off the plantain leaf 
lip of the tray, but the ryots seldom trouble themselves to clean 
it. When the pot is full, it is changed for another. As the 
work proceeds, the wedges holding the clamps have usually to 
be driven home from time to time, to counteract the tendency 
of the rollers to work asunder. 


The following is extracted from Mr. Risley’s report on the 
Trade of Chota Nagpore, with reference to the proposed railway 
from Sitarampnr. 

The gradual spread of cultivation, tho incessant demand for 
railway sleepers, and the practice of girdling the tree for resin, 
have combined to denude the districts of Hazaribagh, Lohardug- 
ga, and Manbhoom of most of their valuable s^l forests. Ex- 
tensive jungles still remain uncleared in these districts, but 
nearly all the trees big enough to make sleepers have been 
thinned out, and little besides saplings is left. Forest reserves 
have been formed by Government in the north-west of Hazari- 
bagh, in the south of Palamow, and in the western comer of 
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Singbhoom, and throughout the division the landholders are now 
beginning to establish small reserves locally known as rakhwats. 
These, however, are not worked on any regular system ; their 
boundaries are usually ill-defined, and the conflicting claims of 
the landlord and the villagers are a fruitful source of litigation 
in the criminal courts. A scheme for preserving the private 
forests of Chota N^pore has recently been under consideration 
by Government. Forest officers were deputed to examine the 
forests, but it is believed that, except in Singbhoom, which has 
only been resorted to for sleepers within the last two or three 
years, and in the south of Lohardugga, the private forests of the 
division contain little timber worth preserving. In the Tribu- 
tary States the original forests are still virtually untouched. 
Cart-roads do not exist, and the rivers cannot be used for float- 
ing timber. Here the proposed railway will open out an enor- 
mous area of virgin forest which, if properly worked, ought to 
meet almost any demand for an indefinite period. 


The Cork Oak in New Zealand. — In a paper read before the 
Auckland Institute, Mr. Justice Gillies gives the following parti- 
culars : — In 1855 the late Dr. Sinclair planted a young Cork Oak 
received from Kew. It is now 40 feet high, 14 feet in bole, with 
a crown of about 40 feet in diameter. The trunk at 3 feet from 
the ground is now 5 feet 9 inches in girth after stripping. For 
several years it has produced acorns, from which the present 
occupant of the grounds, Mr. John Hay, has raised a number 
of young oaks, and distributed them liberally through New 
Zealand. In 1877, I stripped the tree for the first time, and 
got a large quantity of virgin cork, which I did not weigh, 
the first stripping being of no commercial value. In February 
last, I again stripped it, and after drying the bark found the 
product to be 7 0 lbs. weight of good marketable cork fit for pint 
corks, and said to be worth 60^. per cwt. It will thus be seen 
that the trees must be twenty-five to twenty-seven years old be- 
fore producing any return, and then every five years may pro- 
duce 70 lbs. to 100 lbs. weight of marketable cork. The produce 
improves in quality with each stripping. On comparing the 
New Zealand product with imported bark, it is evident that the 
annual growth of the bark in Auckland is equal to that of the 
imported. — Gardener^ s Chronicle. 


The Treatment op Rubber : Important for Planters.— 
Mi*. T. Christy of London writing on 9th August with reference 
to R’s ” letter on page 615 of the Tropical Agriculturist^ says : ■ 
I am delighted to see some people are waking up, and I am 
glad to let them know how far I nave got in regard to the wea - 
meat of miikg gum. As soon as the milk is collected, weigh on 
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a potind or any given weight, then got some cheap iSroirit. It' 
the strength can be discovered so much the better, when all 
is ready pour in some spirit on the milk, and if watched, and of 
the proper strength, all the ridiher or guttapercha will run up in 
veins to a lump. Of course tlic less s])irit used the betler : then 
note the quantity of spirit required and write it down. Take ijie 
ball of rubber and put it into clean wat(^r and wash it as you 
would butter, and put it to dry in cakes in the sun. lliis wash- 
in gets rid of the resin and gum that cause tho ‘ elastic ’ gum 
to^be brittle. Some sort of giitta I have found go quite hard 
when treated. I have tried alum and on some ‘ milks ’ this has 
an effect, but 1 do not get so large a yield of elastic gum us 
with spirit.*’ — Timber Trades Journal. 


Teakwood. — I understand, says a writer in the Garden, that 
some of our enterprising hot-house builders are introdu-niig this 
wood into horticultural buildings, and it is expected it will 
suT»ersede pine to a considerable extent. It is light, strong, and 
durable, and not difficult to work. Teak baskets for orchuh are 
now common, and gardeners know how much more lasting they 
are than those of hazel and other common wrods.^ Lightness 
and elegance of structure are important considerations m hot- 
houses in more ways than one, and in this respect teak has the 
decided advantage, for it enables the bm der to dispense with 
heavy rafters and beams, and is not much less durable than iron, 
to which it is preferable in other respects.— i imber Irades Journal. 


“ A large consignment of American skewers just to hajid, ’’ 

is an aniuncement which is prominent y 

to the markets in our large towns. Why cannot 

owners in the home timber trade use up ? ^ „ /^nTiqumera 

waste material for such-like small articles, mstead of consumers 

having to send 3,000 miles for them ? Those Amencan skewers 

are bitter looking than the rough hewn ones to f 

been accustomed, but certam ly not so well 

purposes. They look more like ready-sharpened perils, havmg 

LeS turned sm^th and pointed is 

however, that the intrcxfuction of these American jwers is 

due to our national backwardness “ Lg_ 

saving machines for small industries. Skewer-m 8 , 

speare’s time was carried on by hand ™ mflnnfMture ore 
still to a great extent. The processes f “ 
generally believed to have suggested the following lines . 

•« There's a divinity that shapes onr ends, 

Roujl l«, .b- to « 
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The following extracts from the “ Cape Times,** shoTtfs that the 
importance of securing a sunply of local forest produce is ap« 

f reciated by the Government there. Mr. Hutchins of the Indian 
'orest Department, lately transferred from Mysore* to Bengal, 
and now employed on special duty at the Capo, is the officer re- 
ferred to. 

Honorable Mr. Pritchard moved : That there be laid on the table 
of this Council a return, showing the imported cost of all articles 
made ; of wood contracted for by the Government out of this colony, 
enoh as railway carriages, railway trucks, tipping carts, Scotch carts, 
wheel-barrows, railway sleepers, pickaxe handles, &c., imported during 
the year ended the SOth June, 1883. He desired to obtain this in- 
formation in order that it might be compared with the report of the 
committee of another place which was now sitting on the question of 
colonial industries. 

** Mr. Eobertson’s resolution on the nse of yellow-wood for railway 
sleepers, and the encouragement of colonial woodcraft, was agreed to 
in committee. What will come of it ? A select committee two years 
ago recommended certain tests and experiments with reference to the 
use of yellow- wood for railway sleepers ; and a fortnight ago some 
sleepers cnt from Knysna timber were shipped to England to be tested. 
Mr. Robertson’s resolution will have the same fate. There are at 
present in the country sleepers of creosoted yellow-wood that have 
lain for many years. Is no evidence to be collected from these ? And 
what says Comte Vaselot de Regn67 Yellow-wood, experts say, is 
one of the hardest and most durable of timbers, if cut at the proper 
season and dealt with secundum artem. Stink-wood is of quicker growth, 
and might be multiplied indehnitely if the work of re-forestation were 
actively and skilfully pursued. If Mr. Robertson had brought to 
the notice of the House the state of the Forest Department and its 
need of more liberal treatment, he would have done more good than 
by a resolution which will straightway be pigeon-holed in a department. 
The Comte Vaselot de Eegne has lately been reinforced by one expe- 
rienced and clever forest officer from India ; but this branch of the 
service is undermanned. It is trite to say that not for the sake of 
timber only the colonial forests should be kept under careful and intelli- 
gent contieoly and planting industrionsly carried on wherever the condi- 
tions of soil and site are favonrable. The effect of forests on climate 
is known to every school-boy.” 


Some experiments in manufacturing potash have been made by 
Dr. Warth at the Debra Ddn Forest School, and 250 maunds 
of undried sdl wood yielded 3 seers of potash. 
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COCHINEAL. 

[The information in this paper is derived partly from Lidtard’e 
Memorandum on Dyes of Indian Growth and Froduction, j)artly 
from the Proceedings of the Agricultural Department, October 
1871 , and partly from notes supplied by Lieut.-Coloncl Wace, 
Commissioner of Agriculture, Punjab.— J,. S. C. D.J 


I. 

The Cochineal insect is known scientifically as the Coccus cacti, 
being nearly allied to the lac insect, or Coccus Laeca. It is found 
in the wild state in many countries, but in Mexico and the 
Canary Islands has been much improved by rearing and selec- 
tion. The object of the present notice is to desciibe the methods 
of rearing employed in the.sc countries, to give some description 
of the cochineal dye, and to point out the great facilities which 
exist for cultivating the insect in India without difficulty and 
with much profit. The Cochineal insc-ct is met with of two 
varieties, the grana Jina and the grana sglvestris. The latter 
variety is wild, and is inferior to the grana fina or Mexican 
or Mestique variety, which alone seems to be commercially pro- 
fitable In the Canary Islands the grana Jina has been intro- 
duced with much success, as will be seen from the following 
descriptive report furnished by Mr. Grattan, British Consul in 

the Canary Islands. . « i i it • r 

The Cochineal insect is a species of coccas about the size of a 

pea; it has a silvery grey appearance, 

black and covered with fine white dust. When first brought 
forth, the insect moves about freely, but as it grows it fixes itself 
to the leaf from which it derives its nourishment. There are 
several varieties of the prickly^iear plant on which the Cochineal 
feeds, but that most generally cultivated for the purpose of breed- 
ing, is the common hardy Opuntia vulgdns. In a wild state this 
plant brings forth abundance of fruit, and it 
one of the principal articles of food to . u 

nary Islands. The fruit is found to debJitate the plant when 

4 D 
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used for the purpose of reariug Cochineal ; it is therefore careful, 
ly removed as nist as it buds. The cactus plant is so hardy as 
to grow luxuriantly on rocky spots^ where there appears to be 
scarcely soil enough to fill the crevices ; but in this state it can- 
not serve for the rearing of Cochineal for more than one or two 
seasons. In rich soil, and with abundance of manure and water, 
the same plants Will ContixiUe to yield excellent crops for from 
10 to 18 years. 

The hest soil is that which is found in volcanic countries, 
^Cre pumice stone and black Bcotia abound. Where no arti^ 
ficial irrigation can be obtained, a layer of black scoria, called 
locally “picou,^’ covering the ground to the depth of several 
inches, is found greatly to improve the plant, by retaining the 
moisture of the soil, and protecting it from the heat of the sun, 
and also by preventing the growth of weeds, thereby keeping 
the land constantly clean. In.thoE^ parts of the Canary Islands 
Whebe the soil has been overrun by lava, and on which the vege- 
.table growth is confined to lichens, mosses, and here and there 
small ferns or weeds, the preparation of the land for the cultiva-* 
tion of the cactus is a long and costly process. The rocks and 
stones which cover the surface being removed from a given 
space, the earth and mould buried beneath them is carefully 
collected into a mound ; the rubbish is then replaced, forming a 
flat surface, and the earth is spread on the top to the depth of at 
least three-quarters of a yard. The expense of this process va- 
ries according to the hardness of the rock, to the abundance of 
sub-soil, and to many other^ circumstances. When the lava 
streams of older date, and the crumbling action of the elements 
has softened and rendered the stone porous, the mould beneath 
being found in sufficient abundance ; the average cost of prepar- 
ing the land for cactus planting is about £90 to the acre. 
Where there is abundance of earth on the surface, and the pre- 
paration consists only in levelling the ground for the facility of 
planting and of irrigation, the cost is much less; but a thorough 
Upturning and airing of the soil is found to be essential to the 
successful cultivation of the cactus. The cactus plant is propa- 
gated by the leaves, which should be broken off sharply one at a 
time, and be exposed to the heat of the sun for about three 
weeks before they are planted ; if the leaf is put into the ground 
fresh and moist as at first gathered, it is almost sure to rot; but 
when laid in the sun, and allowed to dry Until slightly bent, it 
will strike toot and bud with the greatest facility. During the 
aummer months, leaves so dried Will be found to bud in ten 
days ot a fortnight with gteat ptofusion, as many as eight or 
ten new leaves bursting forth at the same* time. The leaves 
ebOuld be planted in farrows at about a yard apart, either 
edgeways, as close as possible, or about 4 inches apart if placed 
acroes the furrows. This plantation being made in May or 
^cmej Mie new leaves will have grown to their full iw» ^ four 
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or five niQuthS| and the plants will then he ready for tmpg« 
planting into the groivid to be finally allotted to them. Her# 
the furrows should be at least two yards apart, in oider to ad- 
mit of a free passage to the labourers amongst the plants after 
they have grown to their full bi^e; and each plant should be 
placed in the furrow at half a yard from that on either side o( it 
in order to allow sufficient space for their full development* 
which will take place in the month of February or of March! 
Each leaf buds with about from 5 to 15 shoots, according to the 
nature of the soil and to the quantity of manure and water sup- 
plied to it. In handling these plants, great care must be taken 
to avoid bruising the main trunk ; if by accident the hoe should 
be struck against it, the only way of saving the plant is to cut 
out the injured piece with a sharp knife, the fresh cut will then 
probably dry, and the plant will be none the worse ; a bruibe, on 
the contrary, gradually causes the whole trunk to become soft 
and putrid. A considerable quantity of ordinary manure or of 
guano is required to biing the plants to perfection, the latter 
is dangerous without abundant irrigation, the plants being sub- 
ject to a peculiar disease when there is not sufficient water to 
dissolve the guano ; but with plenty of water as much as 20 
cwt. of guano can be applied to each acre of cactus plants with 
the best results. In all cases, however, it is found advantage- 
ous to make use of ordinary manure, as well as guano, in order 
to lighten the soil, which should be thoroughly dug four timjBS 
a year, and oftener when weeds are plentiful. 

Having by these means by the end of May or June, obtained 
well-grown cactus plants consisting of four or five brancheg 
springing from each trunk, with a good supply of rich dark* 
green leaves; when the fleshly spines and prickles have fallen 
from them, the plantation is ready to receive the insect. The 
growers on the south side of the Island of Teneriffe cultivate 
the Cochineal in the winter, so as to bring it to maturity in time 
for the great crop which is planted from the latter end of May 
to the end of July or August ; the insects being carried to the 
north of the island in boxes supplied with trays, in which they 
are laid to the depth of two inches. Each box is constructed to 
hold about 40 lbs., and is carried on a man's shoulders over the 
mountains during the night, so as to be as little exposed to 
the heat of the sun as possible. In Grand Canary the most 
extensive planters reserve a portion of their land for the produc- 
tion of “madres” (or mothers) as will be hereafter explained. 
The state of the weather during the growth of the madres,” 
and the temperature at the time of spawning, has so great an 
effect upon the amount of young produced, that it is impos- 
sible to fix the quantity of madres ” required per acre ; but 
for such a plantation as has been described, about from eight to 
ten boxesj that is from three to four quintals^ would be cpa- 
^idered a jEair> ayeiadr^* put into small hajg^ 
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made of a material called " renque/* (a sort of gauze,) about 
8 or 9 inches long, and shaped somewhat like a sausage, in each 
of which is put about a table-spoonful of madres, and 
then hung over a leaf in the Cochineal plantation. The young, 
as they are born, walk out of the bag on to the cactus, and 
spread over the surface of the leaf. The quantity of insects 
spawned in a given time will vary according to the heat of the 
weather, and the age of the madres with fresh “ madres,'^ 
and in warm weather a couple of hours will be enough to cover 
the leaf sufficiently with old madres,” and in cold weather, 
the bags may be left on the leaves as long as 30 hours, or even 
two days; the leaf, on removing the bags, should be modera- 
tely and evenly covered with insects. If the insect is allowed 
to spawn too freely on each leaf, the crop will be damaged in 
quality, and if the bags are removed too soon, the crops will be 
deficient in quantity. The obtaining of fair average number of 
insects on each leaf is therefore one of the most important points 
to be looked too in the cultivation of Cochineal, and one which 
requires experience and constant supervision on the part of the 
grower. There are other ways of conveying the spawn to the 
leaves ; that most in practice is the following : the “ mad- 
res,” are spread on shallow trays which are slid into shelves 
round a room, each tray being being about 4 or 5 inches long 
and 2^ inches wide ; some use them made entirely of wood, 
others a framework of wood with a bottom of medio brin,” 
or thin canvas, nailed on so as to prevent the escape of the young. 
The ''madres” being laid thinly over the surface, so as to lie 
closely side by side, but not one over the other ; pieces of rag, 
about half a yard long by 5 inches wide, are then spread over the 
whole surface of the tray ; in a short time these become coveied 
on the under-side with the young insects, and being removed are 
conveyed to the plantation in baskets ; they are one by one pin- 
ned o.n to the leaves, on which the young insects soon fix them- 
selves ; fresh rags are then laid over the " madres ” to be again 
covered with the young. It is found that white rags are best, 
black and dark colours are disliked by the insect. The same 
difficulty as to the number of insects conveyed to each leaf exists 
in this method of rearing as well as in the dormer with a new 
element of difficulty, viz,y that the production of the young 
varies with the amount of light admitted into the room. To 
insure the greatest quantity of spawn in the shortest time, it is 
therefore necessary to have a skylight to the room, and it is not 
improbable that the preference for white rags is owing to their 
admitting more light to the insect. After pinning the rags to 
the leaves they are left for a longer or shorter time, according to 
the state of the weather ; in fine and warm weather 24 hours will 
suffice, but when the weather is cold and damp they should not be 
removed for three, four, or more days. In the winter season the 
rags used formerly to be left upon the plants until the time for 
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gathering the crops, in order to protect the young i,MecU from 
the inclemency of the weather, hut experience has shown that this 
object IS better obtained by other means. It may he as well to 
mention here, that for a winter crop the insects should he allowed 
to spawn far more copiously on each leat than in summer, as the 
cold, rain, and winds of that season destroy a great many. When 
the ‘"madres” have exhausted their powers, which occurs sooner 
or later, according to the -temperatun* to which they are exposed, 
and which is known by the young being born black instead of 
white, they are collected from the bags or trays in which they 
have been spawning and put into an oven for drying. This 
process, and the treatment used in preparing the inad^res ” for 
market, is so similar to that gone through with the full-giown 
silver Cochineal of the principal crop, that both subjects may be 
considered together. The young insect takes more or less time 
in coming to maturity, according to the weather. Those reared 
in June are often ready to be gathered in 70 days, or even 
earlier; whereas those reared in October and Nc/vember are 
not ripe till late in February or early in March. Those reared 
in the latter season, which are intended exclusively serve as 
'^madres^^ should be allowed to ripen thoroughly before they are 
gathered, and should not he taken off the plant until lluue are 
some young to be scon crawling over the leaves. On the 
other hand, the Coehiueal reared in March or April for 
''madres^^ spawns with such astonishing rapidity in June or 
July, under the iiiHueoce of the heat of those months, that, as 
soon as the first leaf in a plantation which has taken three or 
four days to cover with insects is seen to have young upon it, the 
whole should be gathered, for even those that require some 
hours before arriving at maturity will ripen in warm weather. 

The Cochineal reared in June and July being the great crop 
of the year, prepared principally for drying at once into silver 
Cochineal, should be gathered before it commences to spawn. 
Thus, during August and September, the grower watches for the 
first symptoms of spawning, and as soon as they are noticed, not 
a moment is lost in proceeding to immediate gathering, for the 
weather being then qiiit*^ warm and bright as in June, the 
same rapidity in ripening is observable, and the loss of weight is 
serious if the spawning is allowed to proceed for even a few 
hours. The proper manner of gathering varies according to the 
object to which the T)lants are devoted ; but, as a general rule, 
the leaves on which the bags are placed are sharply cutoff with a 
knife, close to the branches, and the Cochineal is swept off them 
into broad baskets closely woven to prevent loss. After th»- leaves 
are all cut off and swept, they are dropped into the ridges, where 
they are left; another set of gatherers carefully scrape off the in- 
sects which have passed into the branches or trunk of the plant; 
leaving even one or two insects on these branches is fatal to the 
health of the plant, as they spawn, most probably in hidden spots, 
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and flhortlj afbermvds fthe strength of the branobe^ wbioh is re- 
quired to produce neur leaves for the ensuing year, is absorbed by 
the surreptitious growth of insects, and this is fatal to the future 
crop. It is, therefore, a most important point to be attended to 
bj the overseer. To prevent any young insects remaining on 
the plants after gathering, it is necessary to sweep the branches 
several times every two or three days. By this means such as 
may escape the first or second sweeping, having both grown and 
changed their position, will be removed on the third or fomth 
application of the broom. It must he borne in mind that a 
small insect will grow in a few weeks into a *'madre/^ and will 
propagate several hundreds of young which will eventually much 
weaken the plant. The leaves which have been cut off at the 
gathering of the crop, should now be chopped up into small 

E ieces and dug into the ground, as they serve to lighten it, and 
y their fermentation they warm the roots of the plant, and act 
as excellent manure; guano should also be applied freely. It is 
found that as much as 15 quintals of guano per acres can be 
applied with benefit to the Cochineal, a grower at Grand Canary 
used as much as 25 quintals on one occasion, and was rewarded 
by a return of from 11 to 12 quintals of Cochineal, or nearly 
double the average crop. To prevent so much guano injuring the 
plants, artificial watering must be freely resorted to if necessary; 
a good soaking being given to the ground every three weeks. 
The cactus cannot bear much water when not strengthened with 
manure, neither can it bear much manure unless it is copiously 
watered. When a plantation is reserved for the production of a 
winter crop, the leaves should be covered with Cochineal in the 
months of October or November ; by planting the young Cochi- 
neal at this season, it ripens, and is ready for gathering at the 
latter end of February or of March. Another plantation of cacti 
is reserved for receiving the seed at this season ; but as tbe plants 
Cannot be forced to bud during ibe winter, tbe seed must be 
planted in March upon last year's leaves, whicli have the dip- 
advantage of being tough for the insect, and this renders a winter 
crop more precarious than one obtained in summer ; however, 
the sale of ‘*madres” in June brings a quicker return than the 
dry crop of August or September, The wind and rain during 
tbe winter months frequently destroy half the crops, and in 
summer a hot south wind (“ levante ") will often kill many of 
the insects. In order to prevent the losses thus occasioned, a 
light covering of cotton gauze is spread over the whole planta- 
tion upon stakes and wires, at a height of about 7 feet. Mats 
have been used for the purpose, and also calico, but these ma- 
lierials are found to injure the insects during the winter by keep- 
ing off the sunshine, and in summer by preventing the free 
circulation of air. Some growers protect the insects by merely 
throwing mats loosely over the plants when the weather threat- 
ens to be very hot or stormy, removing them when the danger 
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hti passed. Bat these are only xnake-shiftt, and less dfr- 
CBoious than the firsUmentioned plan. The evil effects prodaoed 
by the heat during a south wind in summer may be mirob dimi- 
ttished by a copious watering early in the morning, for the 
moisture which evaporates from the wet soil saves many of Ihe 
insects. As the Cochineal is collected, care should be taken 
that the baskets do not remain long filled, the insects that lie at 
the bottom being injured by the weight. The person in charge 
should immediately empty the baskets on receiving them from 
the plantation, and spread out the Cochineal on trays, or even 
on a sheet on the ground, not deeper than from 2 to 3 inches, 
otherwise the grain will assume a reddish tinge, which con- 
siderably diminishes its value. The Cochineal gathered during 
the day is collected in this way, and towards evening it is put 
into an oveti heated at about 150“ Fahrenheit; there it is left 
for four or five hours, the temperature being carefully l''ept up ; 
afterwards the oven is allowed to cool gradually until the morn- 
ing, when it will be found that the insects are still moist. Ex- 
posure to the sun for a few days in summer will complete the 
drying, and it is found that there is less loss of weight when 
the Cochineal is dried in this manner than would occur if 
subjected to greater heat, or if left a longer time in the oven in 
order to dry it at once; even in winter many growers prefer 
to let their Cochineal dry slowly in the air rather than by the 
heat of the oven, the loss of time being of less importance than 
the loss of weight. Some growers do not use the oven ; a 
table-spoonful of wood-ashes is spread over a pound or two of 
Cochineal, it kills it in a couple of hours ; the dust and ashes 
are then shaken off from the grain in a sieve, and the Cochineal 
is dried in the sun. Others prepare the Cochineal by putting it 
into sacks in moderate quantities ; two men grasp the sacks at 
each end, and shake the grain briskly backwards and forwards; 
this process gives the Cochineal a brilliant polish, and though 
less weight is finally obtained from a given quantity of green 
Cochineal, the price it commands in the London market com- 
pensates for the loss of weight. But the best processes for 
preparing this polished Coi hineal are known only to a few, who 
keep the secret jealously; the oven is, therefore, still almost 
universally used for drying. 

After the grain is thoroughly dried, it is well sifted in order 
to free it from a white powder which to the last clings to it; 
numbers of prickles which have fallen from the leaves have also 
to be removed. Excellent machines have been invented for this 
purpose both in England and America. The Cochineal being 
thus dried and cleaned, it is packed for exportation into bags 
containing about 150 lbs. each, which are carefully sewn up. 
This is done by the trader who buys it from the cultivator, the lat- 
ter rarely exporting the grain on his own account. The results 
obtained by different growers of Cochineal vary so much, in con- 
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sequence of the peculiar circumstances to which the crops are 
exposed in different localities^ that it is impossible to fix upon 
the actual value of an average yield per acre ; but it is universal- 
ly admitted by the land-owners in the Canary Islands, that no 
other branch of agriculture is so remunerative. The average 
temperature in the southern part of the Canary Islands is about 
80"^ to 85® Fahrenheit, and it rarely falls at night below 56° or 
60°. At Laguna, and at Orotora, and other places in Tenerifle, 
where Cochineal is cultivated at a height of nearly 2,000 feet 
above the level of the sea, the climate is temperate. The thermo- 
meter rising to 72° or 78° in the summer, and falling at times 
during winter nights to 45*^. 

In all these places the cactus thrives, and Cochineal can cou- 
sequently be reared successfully. 

Kain fiills in Teneriffe (more plentifully on the high lands 
than on the coast) from the month of October to April, often in 
heavy showers, which continue at intervals for two or three days, 
these are generally followed by two or three weeks of dry wea- 
ther. The rains are seldom excessive ; the winds rarely amount 
to gales. From May to October the weather is constantly diy. 
There are no tables of rain-fall during each month to be obtain- 
ed here. 

The following account, showing the amount of the first out- 
lay, and of the annual expenses and profits per acre of a Cochi- 
neal plantation, has been given by a grower in the middle lauds 
ol the valley of Orotora, Teneriffe 

£ s. d. 

Purchase value of land per acre, .. •• •• 50 0 0 

Preparation of land and cost of planting and growing 
cactus for the first year before receiving the Gochi- 
neal crop, •• •• .. .. ,, 90 0 0 

Dags, baskets, and other utensils, • • • . .,1000 

First outlay, .. 150 0 0 

Annual IJrpensea, 

8 boxes of madres/’ at 2g. per pound, . . ^ . 32 0 0 

Wages for planting, gathering, and preparing Cochineal, 30 0 0 

12 quintals of guano, at 13«. 4d. per ciuintal, 8 0 0 

I^Jgging» weeding, watering, and general expenses, . . 18 0 0 

Total, .. 88 0 0 

Annual Profits, 

50 Ihs of black “ mad res,” .. •• ,.800 

8 quintals of silver Cochineal, at 3s. per lb., ,, 120 0 0 

Total, .. 12 8 0 0 

Net Profit, .. 40 0 0 

The average price at which the '^madres^' can be obtaine 
varies much at different times, falling as low as dd.j and fre- 
quently rising to 2^. and even 3a. per pound. 
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The management of the insect gives employment io a large 
number of women ; it can almost exclusively be coiKluctefl bv 
them. The larger proprietors employ most of their hands 
during the whole year, so as to command a full number when 
the labour of the season comes on. The wages of the women in 
the valley of Orotora is per day, or 3a. 6(1 per week for the 
best workers. Day laborers receive at the rate of C^. Sd. per 
week for digging and planting, &c., &c. The successful culture 
of the Cochineal requires experience amh patient attention 
on the part of the grower ; he will receive his reward by obtain- 
ing a return of from 25 to 30 per cent, upon the capital 
employed. 

II. 

In Mexico Cochineal is cultivated in much the same way as 
in the Canary Islands, Mexico being in fact the native country 
of the insect. Cactus plants are cultivated by the natives round 
their huts, and upon the plants the insects attach themselves 
and rapidly increase in numbers. The season of rearing and 
gathering lasts about seven months, during which period the in- 
sects are gathered three times. After the gathe»*ing some of the 
branches and leaves containing females and their young are 
preserved under shelter, and on the return of the proper season 
they are distributed over the plantation. A few females are 
put into a nest of some downy substance, which is placed on a 
branch of a cactus plant. The young insects quickly spread 
themselves out upon the leaves to which they attach themselves. 
They are gathered and killed by being brushed off with a feather 
into pans containing boiling water, or by being brushed into 
baskets and subsequently steamed or heated in an oven. When 
taken ont of the hot wate): or steamer, the insects, which are now 
swollen to twice or thrice their natural size, are dried in the sun, 
and then packed for the market. The different modes of killing 
and drying the insects cause the various differences in the ap- 
pearance of commercial cochineal. The usual appearance is of 
irregularly formed grains, fluted and concave. The best sort 
seem as if dusted with a wlnie powder, and are of a slate grey 
colour. This appearance is often imparted artificially by means 
of powdered talc to deceive the purchaser. 

Three kinds of cochineal are recognised in commerce. The 
finest is known as ^^Mistic” from La Mistica, the name of the 
place in Honduras, where the best insects are reared. These are 
the grana Jina mentioned above. An inferior variety is known 
as wild cochineal, the grana sglvestris. The third and least 
valuable kind is known as ‘'mixed cochineaV^ being a mixture 
of the worthless insects of the two first mentioned descrip- 
tions. 

Cochineal has been several times chemically analysed,^ but the 
results are not altogether satisfactory. Cochineal contains— 
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1. Carmine, which may be called the colouring matter. 

*2. A peculiar animal matter. 

3 . A fatty matter composed of stearine, bleino and volatile 

fatty acids. 

4, Saline matters, such as phosphate and carbonate of lime 

chloride of potassium, phosphate of potash, and potash 
combined with organic acids. 

The red colouring matter is generally about 50 per cent, 
of the whole. 

Carmine, or the colouring matter of cochineal, may be ob- 
tained by macerating finely ground cochineal with ether, which 
dissolves out the fatty matter, and then dissolving the carmine 
by the application of hot alcohol and leaving the solution to 
cool : on evaporating the alcohol, the carmine is deposited as 
a beautiful red crystalline substance, which dissolves freely in 
water. It is affected by the following re-agents, as under : — 

Tannin, Gives no precipitate. 

Most acids, .. •«. Change its colour from a bright 

to a yellowish red. 

Horacic acid, ••• ••• Docs not change the colour, but 

rather reddens it more. 

Potash, soda and ammonia,... Change it to a crimson-violet. 

Baryta and strontia, Produce the same effect. 

Lime, ... ... Gives a criinson-violct precipi- 

tate. 

Alumina, Combines with it and precipi- 

tates it as a beautiful red ; but 
if boiled it passes to violet- 
red. A little potash, soda, or 
ammonia added prevents this 
change and preserves the sta- 
bility of the red. 

Protoxides of tin, Change it to crimson-violet. 

Peroxide of tin, ... ... Change it to yellowish-red. 

Salts of iron, Turn it brown ; no precipitate. 

tSalts of lead, Change it to violet; no precipi- 
tate. , . 

Salts of copper, ... ... Change it to viokt; no precipi- 

tate. 

Nitrate of mercury,... ... Gives a scarlet-red precipitate. 

Nitrate of silver, ... ... Has no action upon it. 

Chlorine, ... ... ... Turn it yellow. 

As may be supposed, it is next to impossible to judge of the 
goodness of a cochineal by its physical characters. In order 
to ascertain its value, we must have recourse to comparative 
experiments. We are indebted to MM. Robiquet and Anthon 
for two methods of determining the quality of cochineals ac- 
cording to the quantity of carmine they contain. The process 
of M. Robiquet consists in decolourising equal volumes ot 
deeoctioo o( different cochineals by chlorine. J3y using a- 
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duated tube, the quality of the cochineal is judpfod of by tbe 
quantity of chlorine employed for dcclorising the decoction. 
The ‘process of M. Anthoii is founded on tho property which the 
hydrate of alumina possesses of precipitating the carmiue from 
the decoction, so as to decolorise it entirely. The first process 
which is very good in the bands of a skiltul chemist, does not 
appear to us to be a convenient method for tho consumer. In the 
first place, it is difficult to procure peilcetly identical solutions j 
in the next place, it is impossible to keep them a long time 
without alteration. We know that cbloiine dissolved in water 
reacts, even in diffused light, on this liquid, decomposes it ap- 
propriates its elements, and gives rise to some compounds vvl.ioh 
possess an action quite different from that of* tb( chlorine solu- 
tion ill its primitive state. The second process seems to ns to bo 
preferable, as the proof liquor may be kept a long while without 
alteration. A graduated tube is also used ; each division repre- 
sents one-hundreth of the colouring matter. Thus, the quantity 
of proof liquor added, exactly represents the quantity in hun- 
dreths of colouring matter contained in the decoction of cochineal 
which has been submitted to examination. 

M. Anthon says, — The colouring matter of coclnncal being soluble 
in water, I have used this solvent for exhausting tho diflereiit 
kinds which I have submitted to examination in tho colorimeter. 
“ 1 operated in the following manner : — 

“ I took a grain of each of the cochineals to bo tried, dried at 122° 
Fah., I submitted them five consecutive times to the action of 200 
“ grains of distilled water at water-bath heat, each time for an hour ; 

for every 200 grains of distilled water I added two drops of a 
“ concentrated solution of acid sulphate of alumina and of potash. 
“ This addition is necessary to obtain tho decoctions of the dillerent 
“ cochineals exactly of the same tint, in order to be able to compare 
‘‘ the intensity of the tints in tho colorimeter. Care must be taken 
“ not to add to the water, which serves to extract tho coloring mat- 
“ ter from the different cochineals, more than the requisite quantity 
“ of acid sulphate of alumina and solution of potash, because a 
“ stronger dose would precipitate a part of the colouring matter in 
the state of lake. 

“ In order to estimate a cocbiueal in the colorimeter, two solutions, 
** obtained as described above, arc taken ; some of these solutions are 
** introduced into the colorimeter tubes as far as zero of the scale, which 
‘^is equivalent to 100 parts of the superior scale; these tubes are 
“ placed in the box, and the tint of the liquids enclosed is compared by 
** looking at the two tubes through the eye-hole, the box being placed 
so that tho light fallk exactly on the extremity where the tubes are. 
“ If a difference of tint is observed between the two liquors, water is 
added to the darkest (which is always that of tho cochineal taken 
“ as type) until the tubes appear of the same tint. For diluting the 
liquors the same water must always be used which has served to 
“ extract the colouring matter of the cochineals under examination, 

“ otherwise the darkest decoction would pass into violet as water was 
added to it to bring back the tint to the same degree of intensity as 
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thftt of tb6 de^botion to which it is compared. The number of parts 
** of liquor which are contained in the tube to which water has been 
** added is then read off ; this number, compared with the yolame 
of the liquor contained in the other tube, a volume which has not 
<< been changed, and is equal to 100, indicates the relation between 
“ the colouring power and the relative quality of the two cochineals. 
And if, for example, 60 parts of water must be added to the liquor 
of good cochineal to bring it to the same tint as the other, the 
** relation of volume of the liquids contained in the tubes will be 
** in this case as 160 is to 100, and the relative quality of the co- 
** chineals will be represented by the same relation, since the quality 
of the samples tried is in proportion to their colouring power.” 

Dr. De la Rue has separated the colouring matter from co- 
chineal, which he finds composed of Og, and has named 

it carminic acid. 

Some of the German chemists, supposing that the plant upon 
which the insect feeds might be the source of the colouring 
matter, instituted a series of experiments to determine that 
point, but without success. The conclusion they came to was, 
that the animal economy plays a prominent part in the forma- 
tion of the colouring matter. 

Carmine is manufactured extensively in France, and is used 
for superior red inks, paints and for colouring artificial flowers. 
It is prepared on the large scale by boiling a quantity of cochi- 
neal in water with soda, and then adding to it a little alum, 
cream of tartar, and the white of eggs, or isinglass, which 
separates the carmine as a fine flaky precipitate. This precipi- 
tate is carefully collected. 

There is something in the production of good carmine which 
is not yet fully understood. It is prepared most successfully in 
France. It is found that with a coal fire to boil the solution, 
a smaller quantity of carmine is produced than when a wood 
fire is employed, and there are many other minor points which 
show the delicacy of its preparation. 

The residue of the carmine, and some portions of the preci- 
pitate from the cochineal, when first taken from the boiler, are 
collected and boiled in water ; to this mixture is added a solu- 
tion of alum and chloride of tin, by which a beautiful red- 
coloured precipitate or lake is formed. This constitutes the 
pigment known as ** carmine lake.^* 

Appended to this article will be found practical recipes for 
some cochineal dyes. 

We now have to consider the possibility of cultivating coohi- 
tieal in India on a larger scale than has been hitherto attempted. 
Numerous experiments have been made at various times, but 
with only partial succees. The insect is found not v 
Madras, where it was first noticed, but also in Bengal, tne 
N.-W. Provinces, and the Punjal;*. In 1848 
Ottcdeasfully dyed woollen cloths with dye extracted from t 
iniect found on the common prickly pear. The quantity ^ 
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lake obtained by him from the native cochineal exceeded that 
obtained from an equal amount of imported cochineal and was 
also t)f a more brilliant hue. Dr. Dempster laid particular stress 
on the advantage of cultivating the native insect in preference 
to importing foreign varieties, and his views were corroborated 
by Dr. McClelland of the Calcutta Botanical Gardena, who 
wrote on the subject in 1M8. In the same year Dr. Fleming 
found numerous \illager8 near Amritsar engaged in gathering 
Cochineal insects from the hedge*^ of cactus or prickly pear. 
The cochineal was dried and sold to the Amritsar dyers at 
one rupee a seer. It appears, however, that the growfli of 
wild cochineal is very irregular, the insects completely destroy 
the cactus plants wherever they appear, and some time must 
elapse before the plants can grow again. No returns are available 
of the quantity of native cochineal produced in India. But 
large quantities are imported vid Calcutta and Bombay for use 
in dying silk, as is shown from the following table : — 



Cwt. 

Vatus. 

Bs. 

1875-76, ... 

... 3,541 

5,18,410 

1876-77, ... 

... ... 636 

1,36,024 

1877-78, ... 

... ... 2,283 

8,75,338 

1878-79, ... 

1,290 

2,07,859 


The bulk of the cochineal imported into India comes from Great 
Britain, where it is received from various countries, but chiefly 
from the Canary Islands. 

Dr. Balfour, who has written on the subject, lays stress on 
the fact that the true Cochineal insect can only be propagated 
on the red flowered prickly pear, and will not grow on the yellow 
flowered variety or opuntia. The red flowered variety is, how- 
ever, abundant in various parts of India, and there is therefore 
ample means of rearing the true cochineal insect or thegranafina 
in this country* This is in addition to the facilities which also 
exist for cultivating the indigenous variety mentioned by Dr. 
Dempster, who wrote as follows ; — 

The wild species can bo greatly improved by culture and man- 
** Bgement. The North-Western Provinces, including the hill dis- 
** tricts, present a great variety of soil, climate, elevation, &c., which 
“ must tend to modify the character of plants and the nature of the 
“insects Which feed upon them. Duly favourable localities have 
“been found already, and others more favourable may be dis- 
Covered.’* 

Forest officers are particularly well placed for making practi- 
cal trials in the direction of cultivating cochineal, and there is 
every reason to believo that the cochineal trade can without 
difficulty be improved and widely extended. In this way an 
important source ol revenue might be developed and a large 
trade produced. 
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Recipes. 

CocUneal Crimson . — To evory gallon of water used, add about 
2 ounces, by measure, of bichloride of tin, allow the sediment 
to settle, and take the clear solution, and apply heat; when 
warm, work the goods in it for an hour or more. 

Boil in a bag of 2 pounds of cochineal, by suspending it on 
the surface of the water for half an hour ; add this to the proper 
quantity of water for working the goods, the whole being at 
hand heat; wring the silk from the spirits, and work it in this 
cochineal solution for half an hour, then let it steep for several 
hours, keeping it well under the liquor; and finally, wash well 
in cold water. If the shade is not blue enough, a little cochineal 
dissolved in ammonia, maybe added to the water; and after 
working in this for ten minutes, wring out and dry. 


Cochineal Finh . — ^This colour is dyed with less cochineal. 
About half pound will make a good colour. Different shades of 
pink, rose, and crimson can be dyed by varying the quantities 
of stuff used. 


Cochineal Scarlet . — Dye a deep orange by annotta, then wash 
and proceed in the same way as for crimson, passing the 
material first through the spirits, and then through the cochi- 
neal, as stated above. 

To make Cochineal Liquor, or Paste . — Put 8 ounces ground 
cochineal in a bottle, and add to it 8 ounces, by measure, 
ammonia, and 8 ounces water; let the whole simmer together 
for a few hours, when the liquor is ready for use. 


A MUST ELEPHANT IN ASSAM. 

TO THE EDITOH OF THE “INDIAN FOHESTER.” 

Deae Sib, — I send you an account about the sad state of things 
caused by Bhakat-Kam MauzadaPs makna elephant becoming 
must. It seems that signs of what was coming were apparent 
from sometime back, while the elephant was kept at Khon- 
karpira, but the animal had always been so inoffensive and well- 
behaved, that the warning was unfortunately not taken, and it 
was brought over to Barpeta about a week ago, and allowed 
to go about in the Dangerkuchi Pathao with only its hind legs 
tied together. Next day Bhakat-Ram wanted to take it out for 
shikar, but it knocked down the mahout more than once, and 
no body else could approach it without being chased. The 
anim^ then made its way into village of Dangerkuobi; where 
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it commenced its depredations by knocking dovpn koases and 
putting the inhabitants to flight. 

I .came into the station on Tuesday night, and the people of 
Dangerkuchi complained to me next morning of the damage 
done by the elephant, but as there was no other big elephant 
in or near the place, nil I could do was to send for the best 
Phandis from Bornagar. The elephant now succeeded in break- 
ing the rope by which its hind legs were tied, and that evening 
the Ghatwal of the Eungapura ferry — close to the station — 
came and reported that one of his men who had gone over to 
the other side with a boat had not returned. The elephant was 
itself at the ghilt, and nobody could venture there at night with- 
out imminent risk to life. On enquiries being made next morn- 
ing, it was found that the Ghatwal's man had narrowly escaped 
with a bruise by jumping into the water, when the elephant 
assailed his boat as he got to the bank, the boat itself (a rather 
bio- dugout) having been literally smashed to pieces. Meantime 
the animal had paid a visit to Dangerkuchi during the night, 
where there were many narrow escapes, those of the people (vho 
were still in the villa!;e taking refuge on two or three big trees. 
Several houses were knoekod down, one old man who could not 
get away being slightlv hurt in the head by the fal of a bamboo 
from the roof of the house he was in, and which was shoved 
in upon himj but fortunately there was no loss of life up to 

Birnrat day (Thursday) a tale of horror was told to the 
effect that a man who had come from Bornagar to the ghflt 
after nightfall, had been killed, and that the mangled remains 
were to be seen there. 1 myself went to the spot 
and there at the water’s edge, where the road terminates, was 
seen what appeared at first to be only a mass of entrails On 
turninff it over the head was found intact, and the man wm 
idI2d by one of Bhakat-Kam’s Phandis to be a Mahomedan 

from Bornagar named Kacharia. The had been 

bank, in which the man evidently was 
shattered to pieces, and the ground 

of betel-leaf, of which the i.iau had brought two large ^ 

for sale There was also his mona or phuga slung to o 
the posts of the shed, while the dholio which he wore had been 

Th^ toTt lanfeU feature about, the animal was ito giv- 
ing chase whenever it heard a ^an s iroi ■ , . 

about in a violent temper along the high /“.T" rer of 

Kutchery, and we approached it m two boats ^ 
which it made a most vicioiw plunge. s name, and 

which it was accustomed to obey, I ralle . it^eave chase 

it seemed to listen for a moment, but presently it gave 

to another boat passing up. no the big 

It was now ananged that the Phandis should go up m 
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Bhdt tree (known as the Dhan-bbanar g£ob) a few hundred 
yards from the gh&t^ with strong ropes, and attempt to noose the 
animal from it if possible. They did so while the elephant was 
detained on the bank by some men showing themselves on the 
river. The Phandis being safely lodged in the tree on platforms, 
they shouted ont to the elephant, which at once made for the 
tree, and tried to reach at the men with its trunk, and one of 
them escaped being caught by the leg by spearing the animal 
on the head with a hooked spear which still sticks there. 

The elephant remained almost the whole of that night under 
or near the tree which is on the side of the road, paying visits 
to a P&m* in the vicinity, from which the people had, however, 
already escaped. Information had been sent both in the Bor- 
nagar and Bagali directions of what had happened, and the 
Bhatwals warned not to cross over people till the road was safe, 
ospecial arrangements being made for carrying the d^k by boat 
op beyond Dangerkuchi. 

The Phandis remained on the tree till the next afternoon 
((Friday), the elephant dashing up to it at intervals, as could 
be seen from the Kutchery, and in its furious attacks it broke 
both its tusks, one quite at the root. It also knocked down a 
bouse of one of its old mahouts, a few hundred yards from the 
tree, while a report arrived from Dungerkuchi that same evening 
that a bullock had been killed by it. 

On the Phandis coming down from the tree, it was seen that 
both the ropes with which they had attempted to noose the 
olepbant had been crunched up by it between its grinders, in a 
way which left little hopes of success of catching it on this plan. 

A panic had now fairly set in about the whole place, which 
was anything but ill-grounded, as it was clear that should the 
animal take it into its head to cross over to the station, from 
which it was separated only by the breadth of the Chdlkhowa, 
the mischief that would ensue would be incalculable. People 
kept watch at night, and Bhakat-Ram himself and his Phandis 
putting up on the spot known as the Bahira gola just in 
front of the new Kutchery across the old bed of the river. I 
bad already telegraphed for elephamts, but it was evident that it 
would be some days before assistance could come, and I therefore 
issued a proclamation (or the destruction of the elephant. My 
idea still was not to shoot the animal unless by its movements 
it showed that the river that lay between it and the town was 
itself no protection j but if it once crossed over, and especially 
at night, one could easily guess the catastrophe it would lead 
to, in the attempt of thousands of women and children 
to escape with the roads all flooded and deep in many places. 

Fortunately the animal kept all night on the other bank, 
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ittd n#xt diy we were indulging in an earnest hope that tli# 
painful necessity for shooting it might after all be averted, 
when people were startled by the news that he had crossed over 
to the Bahira gola.” Every body was on the alert, but still 
the people there, including Bhakat-Ram and his Phandis, had 
barely time to escape with a small elephant which had been 
already wounded by the makna, and which they had very unad- 
visedly and against orders kept there. 

On receiving information from a Constable of the treasure 
guard, that the animal had crossed over, and there was nothing 
to keep it from coming at once into the Bagur and Sastra, I 
saw that there was no other alternative but to shoot the elephant, 
as though fortunately a boat passing up attracted it again just 
then to the other bank, it was evident that it could at any 
moment change its mind and do incalculable mischief. It 
would under the circumstances have been but trifling with the 
lives of thousands to refrain from doing a duty, however 
unpleasant, from tenderness to the feelings of Bhagat-Ram, 
however much I might sympathise with him. He himself now 
saw that the elephant must be killed, and in the stampede 
that followed the spreading of the news tha^ the animal had 
crossed the river, was one ot the foremost to pack off his family 
in a boat down to the Koloktoli river. Numbers of others 
continued to do the same till re-assured by the sound of shots, 
and though there were some accidents in the confusion, they 
were fortunately not of a serious nature. 

1 proceeded in a boat with the Extra Assistant Commissioner 
and some Police, and flred at the animal as it charged us on the 
river bank. We had no heavy guns, but a Snider and two or 
three Police guns, but after two or three shots, the elephant 
bolted and made for a Fdm down the river, into which, however, 
it was prevented from entering by a few more shots. It then 
ran off in the direction of the JBornagar Jhar, where it was 
impossible to follow it on foot. 

tiuring the day, boats were sent up the Beki and Monde 
rivers, and I myself went up a few miles up the Monde, but no 
signs could be seen of the elephant. 

The Phandis now said that they would venture to make one 
more attempt to capture the elephant before any further steps 
Were taken for its destruction, as they supposed that it must 
have been considerably sobered down by the shots, if not seriously 
Wounded. There was of course considerable risk in this, but it 
Was Just possible that what they said might be the case, and 
tber^ore, when news came next morning that the elephant 
had turned up in a Fdm on the bank of the Monds, the Phandis 
were sent off in a boat to try if they could make it fast by 
noosing its legs from the river. And I am glad indeed to say 
that one of the men succeeded in this, showing extraordinary 
plttdCt The at wunftl was still violent, but not quite so muon as 
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before. The Fhandis succeeded in drugging it with opium 
^ven with some food thrown to it, and then as it placed its 
fore-legs on nooses spread on the river bank, they were pulled 
up and made fast to posts. It was still very dangerous to 
approach the animal from behind, but one of the men, after some 
fruitless attempts, succeeded in making the hind legs fast as 
well, while the others gave it morsels of food thrown from the 
front. While they were thus engaged, a man who incautiously 
approached too near, was rewarded with a shove which sent 
him spinning to the ground, but he escaped without being seri- 
ously hurt. 

On receiving the news I walked up to the place, and was 
glad to find that it did not appear to be much the worse for the 
bullets in its body, of which there are some five or six, but 
apparently none in any vital part. A medical man who accom- 
panied us, as well as the Phandis, said that there was every hope 
of the animal recovering from its wounds, but of course it is too 
soon yet to be certain about this. All that I can say, is that 
should it so happen that a great public danger should have been 
averted without inflicting ruinous loss on perhaps the most loyal 
of our Mauzadars, it would indeed be a mercy. 

Barpeta, \ S, C. B. 

27« August, 1883. J 

ENSILAGE. 

The method known by the name of ensilage of preserving green 
fodder has recently engaged much attention in America and Eu- 
rope, and is likely to prove of interest in connection with fuel 
and fodder reserves in this country. Ensilage is a system of pre- 
serving for use green or moist fodder plants, by storing them in 
air-tight and water-tight pits or reservoirs. An ensilage pit is 
called a silo, and a silo may be made of any material, provided 
that air and water can be excluded. The fodder is stored under 
pressure in the silo, and the pressure combined with the exclusion 
of the outer air prevents any but a very slight fermentation. 
This fermentation, however, causes considerable changes in the 
nature of the buried fodder, making it in many cases more pala- 
table to cattle, and increasing the proportions of azotised matter, 
fatty substances, cellulose, and acids. Maize was the crop first 
used for ensilage in France, and for some time no other crop 
was tried. But it was at length discovered that the process of 
ensilage is applicable to every kind of green stuff, ana succeeds 
equally well with rye, clover, vetches, greencorn, sorgham and 
even leguminous plants of all kinds. In Spain leaves of trees 
are siloed in years of scarcity, and there is no doubt that such 
a^process might be very successfully applied in India. In Ame- 
noa ensilage is of recent origin, but its use has spread very 
widely. American farmers characterise it aa the most valuaui 
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discovery of modern agriculture, and Professor Thorold Boeers 
statra that m that country no one who has practised ensi&M 
has been dissatisfied with ite results. ® 


In Europe and America silos are usually made of masonrr. 
They are built either above or below ground, or partly above and 

^ j water-tight on the bottom 

and sides, and the bottom should have channels or trenches in 
which the moisture of the crop may be collected. The best form 
for a silo is rectangular, with the width one-third of the length. 
In those parts of India, where except during the monsoon, rain 
is scanty, silos may be made by merely digging pits in the 
ground, provided that water does not lodge at the bottom. The 
Bide of a hill forms an excellent site for a silo. A iisefid pit 
may be made of the following dimensions: — depth 8 feet, length 
at surface 26 feet, length at bottom 24 feet, breadth at surface 
9 feet, breadth at bottom 7 feet. The sides are sloped off to 
equalise the pressure, or a common trench may be used 6 or 7 
feet deep, and of length and breadth to suit requirements. Fod- 
der is stored in the silo when green and even damp. It is well 
trodden down, and should be very closely packed. When enough 
is packed, a covering of boards or matting is laid on, and earth 
to a depth of 2 or 3 feet is piled over the whole, so as completely 
to exclude the air. This will cause further pressure, and the 
fodder will sink still lower. If the sinking of the mass is irre- 
gular, as often happens, the superincumbent earth will crack or 
break into fissures. These must be carefully watched for and 
immediately filled up. Entrance of the air into the silo destroys 
the whole value of the process, and changes the fermentation 
into putrefaction. Sand is worthless as a covering unless piled 
to a very great depth. The fermentation which takes place in 
the stored fodder, combined with the pressure of the covering 
earth, causes the mass to lose volume, but to increase in density. 
It has been found that in a few days a mass of green fodder 
shrinks to about half its original volume, while the weight per 
cubic yard increases from 800 lbs. to 2,000 lbs. Some silos 
are made with moveable partitions, and the fodder is packed 
in them in sections. Clay is recommended as a covering, being 
superior to earth for this purpose. The clay must be strongly 
beaten, but need not be laid on to a depth of more than 8 or 10 
inches. It is necessary, however, as when an earth covering is 
used, to watch carefully for the appearance of cracks or fissnres. 

When a thick stemmed plant such as maize is ensilaged, it 
should be chopped small before being stored in the silo. Tur- 
nips and such like roots should be similarly treated, the object 
being to get them packed in the silo as closely as possible. But 
crops of small size or thickness (^.^., vetches or rye grass) need 
no preparation of any kind, and it is of no account whether they 
w stored when dry as hay, or when soaked with rain. EnsUage 
is a method of storing and preserving green damp) fodder; 
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and moisture in no way interferes with success^ provided the 
essential conditions of a silo are complied with in the exclusion 
of air and water from without. Forage crops intended to be 
stored should be cut just before ripening or coming into flower. 
It has been found that straw and chaff may be mixed with green 
fodder with great advantage^ and salt may also profitably be 
sprinkled on, but these additions arc not absolutely necessary. 

Fodder when stored should remain in the silo sufficiently 
long for the necessary fermentation to take place. No period 
can be definitely stated, but it may be laid down that a silo 
should not be opened until three months from the date of storage 
have elapsed. There seems to be no limit to the length of time 
during which fodder may be preserved in a good silo unopened. 
When a silo is uncovered the fodder may be cut out in blocks 
or trusses, just as hay is cut from a stack. There seems to be 
no necessity to protect the bulk remaining when a portion is 
cut away. Ensilage when once formed is not readily perishable, 
and may be left exposed for any reasonable time. Anilo divided 
into secure partitions would protect the fodder from any possible 
injury from exposure. It has been suggested that blocks of 
ensilage may become an article of commerce to be transported 
from place to place according to demand. If this hope be 
realised, the value of ensilage will be indefinitely increased, and 
there will be no need to confine its consumption to the actuid 
locality where it is stored. 

Ensilage made from common green crops has a dark brown 
or greenish yellow colour according to the kind of crop, and its 
odour is vinous or alcoholic, and said often to resemble the odour 
of a brewery. Ensilage is eaten greedily by cattle, and indeed 
the object of the system is to provide food for cattle in seasons 
either of great cold or of long continued drought and heat. 
From 40 £s. to 50 lbs. a day is the usual quantity given to 
horned cattle in America. Horses are said to thrive on 20 lbs. 
or 30 lbs. a day, and sheep on 15 lbs. It is advisable to give in 
the case of horses and cows a little nitrogenous food in addition. 
It has been proved by practical experiment that horses, bullocks, 
cows, and sheep can be kept in excellent condition for lopg 
periods on this food. At a (arm in France the whole live stock, 
consisting of nearly 1,200 animals, was successfully fed on 
ensilage for two years. 

Ensilage has become popular in America because of its advan- 
tages as a winter food for cattle. In the Eastern States the 
summer is very hot, and the winter very cold. Roots to 
as fodder must be stored in the autumn and kept warm all the 
winter. Roots combined with dry fodder may enable a herd to 
do without water, but dry fodder by itself requires water, ana 
eold water is bad for cattle in the winter. Roots also spoil the 
batter which the cows produce, A food like ensUsg® wni<» 
givef M good MsuJte with cattle in winter as in somsaar » 
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therefore of partioular value; and this value is enhanced bv the 
fact that ensilage provid^ a means of harvesting crops in the 
most economical way, making the farmer practically independent 
of the weather* In India the fodder difQculty is caused not by 
cold winters, but by long months of extreme heat and frequent 
drought. In unirrigated tracts green grass and green fodder 
are only seen during the monsoon, or after the scanty winter 
rains. For the rest of the year Indian cattle are dependent for 
food on whatever they can find. Dry herbage is the best they 
ever get, and too often are the^ reduced to starve on the dry 
leaves of trees and such like innutritious substances. Large 
numbers of cattle die every year from sheer want of fodder, and 
in years of famine or drought the numbers which perish are 
disastrously large. 

It is therefore of vital importance to the welfare of the country 
at large to provide some means whereby food for cattb may be 
obtained easily and with little expense. And if a method of so 
doing can be discovered which can be followed by the common 
village landowner, the benefits so attained will be incalculable. 
It is believed that ensilage offers facilities in this direction not 
afforded by any other scheme which has yet been put forward. By 
its means green fodder can be stored for several months, retaining 
and even increasing its nutritive properties. And this too at a 
very slight cost, for a silo can be made by digging an ordinary 
trench in the ground, the only requisites being that it should not 
be water-logged, and that when filled the outer air should be 
excluded. There is no need for pakka reservoirs or expensive 
buildings— a kaeba pit or barn is all that is necessary. In this 
the zamindar can store his green fodder during the autumn and 
winter rains, packing in not only the more valuable crops, but 
also grass and herbage of every kind, and even rushes and^ the 
leaves of trees. At present the luxuriant jungle which springs 
up everywhere in the rains is turned to no account. All such 
may with profit be added to the store in the silo. The fodder thua 
preserved would provide food for cattle during the dry weather 
from November to January, and from April to June. Ensila^ 
has not yet been practised to any great extent in India, and the 
results recently obtained in the Government Farm at Cawnpore 
were little short of ludicrous. But enough has been said to show 
the extreme value of the process, and its pTiTYiafctcic applicability 

to Indian Agriculture. t o r» -n 

Ja St C/t Dt 


NOTE ON THE EXPERIMENTAL CULTIVATION OF 
PITHECOLOBIUM SAMAN IN THE HORTICUL- 
TUBAL GARDENS, LUCKNOW AND SAHARANPUB. 

OoRsnwiKo the bad aeaaons ezjieritnced nnee pIaiitio& 



606 HOTIS Otr KiOBSWAB (MBSUA FBBBBA) in ttB OABO BILLS. 

PUkeedoHums planted in the Exotic Plantation at Lucknow have 
made fairly good progress. They were received from SaWan- 
pnr in 1879, and planted during^ the rains of that year : if raised 
from seed the previous year, their present age is six years. The 
highest tree is now 17 feet, with a spread of about 20 feet. An- 
other, which is not so high, has a spread of 30 feet, the girth of 
the stem, at 3 feet from the ground, is 19 inches. The trees 
look healthy and flourishing, and one or two have shown a few 
flowers, but as yet no pods have formed. 

The soil in which the trees are growing is a sandy yellow 
loam of fairly good quality, and the trees were planted in it 
without any special preparation. 

The first winter, after planting, they were severely injured by 
frost, but later on they threw out new growth ; where the shoots 
were numerous, they were thinned out and a leader formed. In 
the two following winters the points were again killed, but, as 
at first, the trees quickly recovered, and now, being strong, they 
do not appear to suffer from frost. 

Both in appearance and habit, this tree greatly resembles 
Sirrus (Acacia speciosa'), with perhaps a greater tendency to 
spread; it will probably equal it as a shade tree, and yield about 
the same amount of timber. If the pods are freely produced, 
and prove, as stated, acceptable to cattle, it may, on that score, 
prove a useful tree. 

If protected from frost for the first two years after planting, 
it will, I think, afterwards succeed with ordinary treatment. 

A series of experiments was carried out at Saharanpur in 
1879-80 and 1881, with the Rain tree (PMecolobium aa/nan), 
the ultimate results of which were a failure. No diflSculty was 
experienced in growing the tree during the hot and rainy seasons, 
but it was found that the temperature of the cold season was 
too low for it, even when the trees were well protected. There 
were about fifty trees, from 6 to 15 feet high, planted out in 
different parts of the Garden at the close of the rains in 1881. 
The winter of that year was exceptionally cold, and at its close 
not a single tree survived. 


NOTES ON NAGESWAR (MESUA FERBEA) IN THE 
GARO HILLS.* 

In Assam Nageswar grows in the Brahmapiitra and Surma 
valleys from the plains up to nearly 3,000 feet above the level 
of the sea, sometimes pure and sometimes mixed with other 


• Following; oar practice of last year, we ore pablishing the three best essays 
written by the Btadents of the Central ForAit School, wSo are now retumi^ w 
their respeotiye ptorinces after completing their oonrse of initroction. lav 
will not necemiily appear in the order ol SMrit— 
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trseSj such as Sama (ArtocaTpuB ChaplaBhcik)^ Amari (AMitwct Bp^» 
tabilis), Gmelina arlorea, Rata {Dyaoxylom hinectariferum), Knff 
(Cynometra polyaudra), Kurta {honandra polyantha), Cinnamon 
trees, species of Jambolana, &c. 

I have studied this tree in the Kamrup and Garo Hills forests, 
hut chiefly in the latter place, and I would therefore, confine 
my remarks solely to the forest of that district. As implied 
by its name, the whole of the district is hilly. The hills are 
generally low and broken, with the exception of the central 
range, called the Tura range, which stretches from Tura, the 
civil station of the district, in an easterly direction, to the 
Someswari river, where it terminates in a precipitous manner. 
The length of this range is about 40 miles. The slopes are far 
steeper to the south than to the north. The greatest altitude 
is 4,602 feet above sea-level. This range divides the district 
into two portions, clearly distinguished from one another in 
respect of manners, customs and dialect. 

The country is well watered by numerous rivers and streams, 
of which the Someswari, Krishnai, Dudnoi, Jinari, Kalo and 
H^itai are the chief. Most of these rivers take their rise in the 
central range which forms the great watershed of the district, 
and join the Brahmaputra river. They are all perennial, and 
are navigable for small boats or canoes during the greater part 
of the year right up to the foot of the hills. 

The climate of the district is semi-tropical. The rains com- 
mence regularly from the latter part of May, and last till the 
middle of October, There are also occasional showers in March, 
The average annual rainfall at Tura is about 110 inches. The 
average temperature of the district is about 75®. South-west 
winds generally prevail in the district. 

The rock consists principally of sandstone, gneiss and quartzite, 
with occasional veins of trap. A grey nummulitic limestone 
lies along the southern foot of the central range. Claystono 
and mica schist and also seams of coal are frequently met with. 

The whole of the district is covered with jungle, dotted here 
and there with small Garo villages. The people are wild and 
barbarous, but have a strong predilection for barter. 

There are many beautiful timber trees iu the district, includ- 
ing SAl, Nageswar, Tiin, Champa, &c. The forests on the Tura 
range are very extensive, and contain trees of great size and 
majestic appearance \ but the steepness of the hill sides and the 
distance of the range from good water communication preclude 
their utilization to a certain extent. ^ ^ 

Broadly speaking the forests in the district may be classified 
as follows * 

nV Sdl forest. 

1 2). Other deciduous for^t. 
f 3 K Bamboo forest. 

Lower hiU forest. 
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Nageswar forest. 

(6). Upper hill forest. 

The last three classes of forests occnr in the central range, 
while the 'bamboo occupies almost all the northern and eastern 
slopes of the rest of the hills, and sdl and deciduous forest the 
more sunny aspects. 

Nageswar forest, the subject of this essay, forms a belt along 
the slopes of the central range at altitudes ranging from 1,000 
to 3,000 feet between the lower hill forests below and the upper 
hill forests above. The so-called upper hill forests contain oaks, 
chestnuts, magnolia, yew, &c., while the lower hill forests consist 
chiefly of evergreen trees and shrubs, including rattans, and 
form a much denser growth. Nageswar, occupying, as said 
before, the central portion of the range, grows very thickly at 
the heads of the three rivers, the Nitai, Bhogai and Someswari. 
It thrives best in deep and loamy soils, due to the decomposi- 
tion of granitic rocks, gneiss, &c. There is usually a good 
covering of vegetable mould, and an undergrowth of evergreen 
vhrubs, but grasses owing to dense shade are absent. Fires 
rarely, if ever, occur in Nageswar forest. The tree, requiring as 
it does considerable moisture in the soil, is naturally confined to 
damp sheltered localities. 

The height attainable by the Nageswar in the Garo Hills 
is about 80 feet, with a clean bole of 30 feet, and the average 

S irth is about 5 feet. The finest trees that 1 have met with in the 
istrict are found at the head of the Simsaug river, amongst 
loose half decomposed gneiss and sandstone rocks in moist shady 
ravines. 

It is a tree of very mSrked habit, the outer surface of the stem 
or bole being marked with irregular grooves and indentations, 
giving it the appearance of having been twisted. 

Tbc crown is thick, busby and pyramidal, especially in young 
and isolated trees. 

The growth is slow, especially in the earlier part of its life of the 
tree. In two or three years it developes a strong leading shoot 
which pierces through the leaf canopy over-head with great energy. 

The seedlings develop a long strong tap-root, a circumstance 
which renders their transplanting difficult, but which enables 
them to offer great resistance to strong winds and drought. 

Nageswar is a gregarious tree and sometimes forms dense, 
almost pure forest. Its associates mostly are evergreen and mois- 
ture-loving trees. 

Nageswar is evergreen, and the lower and older leaves com- 
sneuce to fall at the end of winter, while a flush of new leaves 
comes out before March. The young leaves are generally of a 
pink or copper colour, aud the trees in their new foliage can be 
recognized miles off. . . 

The tree becomes fertile at from 16 to 80 years of age m tne 
forest, but earlier in the open. It begms to flower here m 
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March, but the seed is not ripe until September. The influence of 
lighjj and heat is very marked in the case of this tree in respect 
of the production of seed. Any one who has been in ^ageswar 
forest during the flowering and fruiting season may have re- 
marked that trees standing close together do not flower everv 
year, and when they do flower, they produce very little seed"; 
whereas isolated trees flower and fruit abundantly, and that 
alinost every year. Hence one may say that the flowering and 
fruiting of Nageswar are in inverse proportion to the density 
of the forest. The flower is solitary and terminal, and rarely 
axillary, very sweet-scented, and is used medicinally in Et ngal. 
The seed is very large and germinates readily if sown at once 
after ripening. It will not keep long on account of th«‘' oil it 
contains. This oil is used in medicine and also for lighting. 
The seed is collected as soon as it falls, as it is greedily devoured 
by pigs, porcupines and other animals. There is a good local 
demand for it, and it is sold at about 2 annas a seer. 

That^Tageswar coppices freely admits of no doubt, and I have 
seen a young tree when burnt down throw out strong shoots 
from the collum. Again, I once tried to kill three young plants, 
growing in front of a rest house at Kulsi, by cutting them flush 
with the ground, but as often as they were cut back they threw 
out new shoots. A tree 15 years old in a garden at Calcutta 
was felidd, and the stool scut up new shoofs. 

The heartwood of Nageswar is very heavy, hard and durable, 
and is not eaten by white-ants. It is used generally for house- 
posts and piles. Being very hard, it is seldom sawn up into 
planlra. The Garos are the only people who trade in Nageswar 
timber. They form themselves into gangs, the head of each 
gang taking out a permit from the Forest Ofticer to cut and 
export the trees. The wood is brought to a check station, where 
the royalty is realized on it, and whence it is floated down^ to 
market and purchased by Bengali merchants, at rates varying 
from Rs. 4 to Rs. 15 per log. 

DeIIRA, 1 JoGEBWAR SUR. 

27a November, 1883. } 


HIMALAYAN SEEDS FOR THE CAPE. 

TO THE EDITOR OF THE “ INDIAN FORESTER. 

Sir,— A few days ago at the Grahamstown Botanical Gardens I 
saw a number of young plants and trees raised from Himalay- 
an seed received through Dr. Brandis. The trees planted out in 
the gardens from this seed looked generally well, but with t e 
promise of looking better in a damper and somewhat cooler 
climate. I have now charge of the forests in the 
of the Colony, that which was formerly known as British liai- 
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rarla. Most oE the best forests are ia patches filling^ the hollows 
on the southern or temperate side of the mountains. The gen- 
eral appearance of the forests is that of the Sholas on the 
Nilgiri Hills. I want hardy exotics for planting on the grassy 
slopes between the patches of natural forest. The 8106 - 0*001 
grows nearly as fast here as on the Nilgiris^ but one naturally 
looks for a better timber. I am sending you some observations 
on Exotics in this Colony for the Forester.” I have plenty of 
ground for trying deodar up to an elevation of 4,000 and some- 
times 5,000 feet. This means a mean temperature of between 
50^ and 60^, and snow on the ground for a week or two during 
winter. If deodar would grow and reproduce itself as does Pi. 
nu8 Pinaster^ and other introduced pines, notably P. Pinea, you 
can imagine how great would be the gain I 

I should be glad to receive any quantity of deodar (or other 
valuable Himalayan tree) seed from ao ounce to ten pounds. 

D. E. HuTCfliN|, 

Conservalor of Forests^ King Williamstown^ Cape Colony. 
WOOD FOR TEA-BOXES. 

TO THE EDITOR OF THE “ INDIAN FORESTER.” 

Sir, — In reference to my letter at page 27 of the January 
Number of the Forester/’ I would draw your attention to a 
letter on the subject of the tea-box woods of Assam by Mr. 
Young, in the November Number of the Indian Agriculturist.” 
Mr. Young’s experiments seem to bear out the opinion I then 
expressed, that the wood which bad proved so dangerous to 
tea packed in lead within it was the * wild mango.’ I would 
suggest your reprinting Mr* Young’s letter, and if that gentle- 
man is one of your contributors, that you should suggest his 
making further experiments, and also supplying us with full 
information regarding the tea-box woods of Cachar, and their 
comparative value. It is important that the utilization of in- 
digenous woods should be encouraged, for it seems absurd that 
the vast forests of Assam and Cachar should be said to be un- 
able to produce tea-box woods sufficiently cheaply to compete 
with teak wood from Burma. 

J. S. Gamble. 

We append the letter referred to. — [Ed-] 

To the Editor, Indian AgricudturisU ” 

8 ib — Will you allow me a little space in your columns to give 
lication to the result of an experiment tried by me on wood used m 
the manufacture of tea-boxes. My attention was first 
subject by an article in the Indian Agriculturut^ dated J 

1888, from which I learned that some pieces of a tea-box which na 
corroded the lead lining, and destroyed thd tea, had been sent 
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India by Professor Dyer of Kew to be identified. As this is a ones- 
tion of great importance to all interested in ten, I determined to try 
an experiment with the different kinds of wood used by manufacturers 
in Silohar, and obtained from each workshop two small boards of each 
kind, one seasoned and the other green. Between those boaras I 
placed a piece of tea lead, tied them together and put them in an 
almirah. After two weeks they were opened and examined, with the 
result that the green board of the wild mango ( Mangifera sylvatica) 
had corroded the lead, the surface exposed to it presenting exactly 
the appearance described by Professor Dyer, i.c., it was coYered by 
a white coating of carbonate of lead. When held to the light, it 
presented the appearance of having been perforated with a pin. Tho 
surface in contact with the seasoned wood was untouched. Irom 
this, it scorns pretty evident that the green mango wood contains 
chemical properties injurious to tea lead, which are either dissipate^ 
or otherwise rendered harmless by the process of seasoning. The 
other kinds of wood had no effect on the lead. 

Silohar, ) Youhg, 

October 1883. j MsL Coneervator of Forests, Cackar Division. 


NOTES ON DEHRA DUN FOREST SCHOOL. 

TO THE EDITOR OF THE INDIAN FORESTER.” 

Sir,— -W ith reference to your notes on the Dehra Diin Forest 
School published in the Indian Forester” for November 1883, 
I hope you will consider it worth publishing that besides tho stu- 
dents who won prizes for athletics, another student, Sundar 
L61, Forest Apprentice, Patiala State, obtained a certificate 
for walking 50 miles within 12^ hours from Mr. Hearle, 
Deputy Conservator of Forests, North-Western Provinces, 
School Circle. 

An Observer. 


OBITUARY. 

TO THE EDITOR l J THE “ INDIAN FORESTER.” 

Sir,— P lease insert the following few lines in a corner of your 

valuable journal and oblige : — , < . j j 

It is with the deepest sorrow that T send you the sad and 
melancholy news of the untimely death, on the 4th ultimo, ot 
Babu Kirpa Kam, Probationer, Forest Department, who wm one 
of the ablest and most promising young natives in the forest 
Department, Punjab, llis sudden disappearance from arao g 
US at so early an age, being only 32 years, is dep ore ^ . 

friends and relations, and Government loses in him 
intelligent, honest, and experienced Forest oiBcer. 
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He had been suffering for sometime past from rheumatism, 
which quite incapacitated him from efficiently performing his 
outdoor duties, and consequently in August last he was com- 
pelled to take two months^ leave, and now we hear the sad news 
of his having passed away. 

The following brief account of his serviced will show how 
successfully the deceased worked his way up to the superior 
service of the Department. He joined the Forest Department 
in 1869 as a Forester on Rs. 20, and soon after was promoted 
as Forest Ranger on Rs. 50. In 1878, when the Punjab Forest 
Establishment was re-organized, he was made a Srd grade 
Forest Ranger on Rs. 100, and only a year after he rose to the 
Ist grade of Forest Rangers on Rs. 150. In September 1882 he 
pras selected as a Forest Probationer, as the only native Forest 
subordinate in the Punjab fft for admission into the superior 
service in the Department, and he had almost completed his 
term of probation for promotion to the grade of Sub- Assistant 
Conservator. He was not only endeared to his subordinates for 
his affable manners and kind and gentle treatment, but he 
was also held in high esteem by his superiors for his intelli- 
gence, honesty, and for having always evinced a deep and ac- 
tive interest in his work. We have every reason to hope that 
the Conservator of the Punjab will, in recognition of his services, 
extending over nearly 15 years, bring the case to notice of the 
Local Government, together with such definite proposals for 
providing means for the subsistence and education of bis three 
helpless children. 

There can be no doubt, that in filling up the vacancy thus 
created, the claims of physical fitness, good service and English 
education amongst the Punjab Rangers will be considered, as 
well as those of long service. 

Yours obediently, 

An Observer. 
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REVIEW OF THE FOREST ADMINISTRATION IN 
THE SEVERAL PROVINCES UNDER THE GOVERN- 
MENT OF INDIA 1881-82. 

By W. ScHLiCH, Ph. D., Inspector General of Foi etts to the 
Government of India. 


We regret that this review, published on the let May last, has 
hitherto not been properly noticed in our pages, although an 
extract from it regarding Mr. Brandis^ servi'^es, was given in 
our August Number. This included the first 10 paras, of Dr. 
Sehlich^s review, after which the recent reorganization of the 
superior staff of the Forest Department is referred to. 

The Forest Department in the provinces directly under the 
Government of India is now well provided for, and there can 
no longer be any grounds for complaints, such as those which 
appeared in the daily papers, when the 900 Rupees grade of 
Deputy Conservators was temporarily abolished. 

We are glad to record that this initiative has been followed 
in Madras, and hope soon to learn that matters will be set right 
in this respect in Bombay as well. As it is, several ofl&cers of 
11 and 12 years’ standing in that province, who were appointed 
by the Secretary of State, are still either Ist grade Assistants 
on Rs. 460, or only in the lowest grade of Deputy Conservator, 
whilst men of the same standing in the Bengal or Madras -pre- 


sidencies are receiving Rs. or 800. ^ ^ t, i. -d 

The importance of obtaining a staff of competent Forest Ran- 
gers is strongly insisted on, and if further progress in conservancy , 
as well as in development of the forest revenues is to be made, 
this matter cannot be too often brought to the foreground. n 
forests like those of the N.-W. Provinces, where the demand tor 
forest produce is unlimited, and the resources of the forests must 
be carefully husbanded, and where Government may at 
time demand a steadily increasing revenue, tbe subdivision ot we 
large executive charges into Ranges, under efficient Sub-^fi^i^ 
ants or Rangers, is a matter of the first importance, and one 
which has been too long neglected. , 

In the Dehra Ddn Forest School, a nursery for such men n 
provided, and already the number of students, # 
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derable, and comprises men from Madras^ the Punjab^ North- 
Western Provinces and Oudh, Central Provinces, Bengral, British 
Barmah, Assam, and Berar, as well as from, two Native States 
Patidla and Kapurthdla. There is a Forest class at the Poona 
College, but we have heard nothing about this, and would wel- 
come any information regarding the progress of teaching For- 
estry in the Bombay presidency, but we should have thought that 
the Bombay Forest Bangers might with advantage study at 
Debra Diin, where the mere fact of meeting men from all parts of 
India, would greatly tend to enlarge their minds. It is probable 
that their professional education would be more thorough at 
Dehra, where a number of Forest Officers, specially selected by 
the Government of India, spend a large portion of their energies 
solely in this work. We would here remark that most of these* 
officers obtain no extra remuneration for their services while 
engaged in teaching during the monsoon months, which in 
many other places would be more or less at their own disposal. 

It would probably have been a better plan if instead of making 
special appointments at the School, had Government allowed 
the officers engaged in this work to retain their names on the 
different provincial lists, and for them to be seconded whilst 
attached to the School Circle, and to receive certain additions to 
their salaries whilst they were engaged in the instruction of 
students. 

The question of Fuel and Fodder Reserves is referred to, and 
quotations given from the Circular of the Agricultural Depart- 
ment, which has already been noticed in our pages. We have 
not yet heard whether any practical steps have been taken, to 

? re vent deterioration in the grazing and wooded tracts of Upper 
ndia, which are not subject to the Forest Department. 

During the year special Forest Acts for British Burma and 
fbr Madras have been passed, and in both of these Acts, protected 
foreete *as provided for in the Indian Act have not been included, 
only reserved and village forests being legislated for. 

We quote from Dr. Schlich as follows 

** It will probably be necessary to recast Chapter IV. of the Indian 
Act at no distant date, in order to prevent mischief, which may be 
caused by proceeding under it in order to avoid the more detailed 
provisions which have purposely been introduced by the Legislature 
into Chapter II. so as to provide not only for the thorough protection 
and management of the permanent Government Forest Estates, but 
also for the protection of the right-holders, who must be dealt with 
fairly and equitably by proceeding under Chapter II.** 

In another paragraph, the tendency of the Government of the 
Fnnjab to declare areas requiring permanent conservancy as 
protected forests, instead of as reserves, is greatly deprecated. 

The increased area of the reserved forests in the provinces 
under the Government of India, during the year, amounts to 
2,101 square miles as follows:--^ 



^BOTIMOBB CNDBR GOTBEVIIBBT OF 




Province. 


Bengal, ... 

North-Western Provinces and Oudh, 
Punjab, ... 

Central Provinces, ., 

British Burma, 

Coorg, 

Ajmere, ... 

Assam, 


Berar, 


Total, 


Grand Total, 



Ani:4 op Bsafavan Poa- 


IN sgrAaa utLia. 


InrrraRe 

Tc»ul on tbe 



Ul AnrU, 


1HHI.H2 

I4«2. 

... 

825 

4,!8(i 

... 

13 

3,82G 

• a. 

217 

1,160 

... 

a • • 

19.4 SO 


9HG 

«,V"4 

... 

1 

284 

• • « 

... 

122 

... 

51 

. 

2,066 

• a. 

2,093 1 

88,848 

... 

8 j 

1 

; 1,394 

L. . 

... 

2,101 

35,242 


In Bengal, it is stated that tho private forests of Chota 
Nagpur are being examined in order to bring them under forest 
conservancy, but no definite proposals have yet been made. 

The area of reserves in British Burma has risen from 050 
in 1878 to square miles in 18S2, and Dr. Schlieii re- 

marks that the teak iorests of Burma, the most valiiahio forests 
in India, are at last secured as permanent forest estates, without 
pressing on the indigenous people. 

The area of the leased forests, principally in the Punjab Hill 
Tracts, is now 402 square miles, for which a rent of Rs. 0^,773 is 
paid. 

The Forest Survey Branch is now completing its work in the 
North-Western Provinces, and will next be employed in Berar 
in the Melgb^t Forests. 

In Burma, it has been arranged to survey the reserves in 
connection with the general Topographical Survey now in pro- 
gress there. 

Regarding the Working^Plam Branch, we extract the fol- 
lowing 

“ The Working-Plans Branch was during the year 1881-82 employ- 
ed in the Naini Tal, Ranikbet, and Nandaur forests. The work extend . 
ed over 34,871 acres, on which 1,550,304 trees were measured and 
classified. The description of blocks extended over 65,993 acres. 
Working-plans based on these data are now under preparation. 

ffitherto this branch of the service was a provincial establishment. 
A Superintendent of Working- Plans has, however, now b«n sax^ 
tioned, and, beginning from the 1st April, 1884, the brincii in 
Imperial. It is proposed to establish a central office, in oonnesiieii 
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with that of the Inspector General of Forests, where copies of all 
working-plans will be deposited, and where a check will be establish- 
ed to secnre that the working of the forests is in accordance with 
the provisions of the working -plans. The Superintendent will visit 
the several provinces and set on foot provincial branches, whose duty 
it will be to carry out the actual work in the province concerned 
under the orders of the Conservator, in accordance with general 
principles. In this way, a branch is already in existence in the 
North-Western Provinces, and a second branch established lately in 
Burma, will be brought into connection with the head office. Even- 
tually there should be a branch in each province. 

The practice of drawing up annual plans of operations is now 
becoming universal, and with it a decided step in advance has beon 
made ; but complete continuity of work cannot be secured until 
working-plans have been prepared, at any rate for all the more im- 
portant forests.” 

It is remarked that the number of prosecutions is small, 
5,628 persons for the whole of India, but the falling off in the 
last two years is said to be due to the number of cases com- 
pounded by Forest Officers under the Forest Act, and these 
numbers will be given in subsequent reports. 

The total results of fire conservancy are as follows, the large 
percentage of failure being due to an unfavorable season. 




Abea, in bquabe miles. 






Percentage of 


Tear. 



failures to area 



Attempted. 

Actually pro- 
tected. 

attempted. 

1877-78, 


3,243 

2,723 

mm 

1878-79, 


3,474 

4,072 

2,938 


1879-8D, 


3,709 

4,194 


1880-81, 


4,465 


1881-82, 


4,897 

4,283 

■■ 


Average, ... 

... 

... 

12 


The cost of successful fire conservancy varies from Bs. 5 per 
square mile in Ajmere to Rs. 64* in British Burma, and Rs. 63 
in Assam. The Inspector General remarks as follows : — 

“ Accidents are of course likely to happen under any circumstances, 
but it is essential that the chance of their occurring should be reduced 
to a minimum, and it is evident that it has not yet been possible to 
do this. Above all, the work must bo systematically and carefully 
arranged, and only the most trustworthy members of the staff em- 
ployed on it. 

“ It has been repeatedly proposed to raise belts of evergreen trees 
along the boundaries, which would prevent fires running into tne 







protected areas. This is no donbt a good idea, whioh shoidd bf 
carried out whererer erergreen trees will grow ; but this is aafer- 
innately not always the case. It is not, however, essentid that the 
trees should be^ evergreen. Any trees grown close together along 
the boundary will help to keep the growth of grass down, and e’*siy 
effort should be made to stock the areas along the boundaries as 
rapidly aa possible with any trees that will grow, and if these are 
evergreen so much the better.’^ 

There is no doubt that it is quite useless, if not prejuJioiat, to 
dear away trees from the fire traces, as was advocated lately in 
Mr. Hooper^s paper. If danger be anticipated from their leaves 
during the dry season, greater care must be taken in swei ping 
up and burning the deid leaves, all of which generally fall with- 
in a short period. 

Regarding plantations, we will not trouble our readers with 
the table given in the review, but simply state that 82,0dit tores 
have been planted out at a cost of Ks. 14^,13,826, or at Ba. 43 
per acre. 

The following remarks are of general interest 

** The plantations of hill trees iu the Darjeeling District are the 
result of operations carried on to re-stock the areos cleared for the 
market, and this work will probably have to be continued, as the 
small extent of the area available for the supply of Darjeeling 
makes it extremely doubttul whether the system of natural reproduc- 
tion, except as an accessory to planting, can be relied on. Natural 
reproduction, being according to present experience uncertain in 
those hills, requires more time than artificial reproduction, and it 
should be the special aim of the Department to re-stock at once the 
blocks cleared, so as to derive from the available area the highest 
possible yield of timber and fire-wood. 

“ The teak plantations are experiments made with the object of 
introducing that valuable tree into Bengal, and they were com- 
menced in 1868. It is not intended to extend materially fbo^e in tba 
Kurseong Terai, as the area so far stocked is sufficient to tc«t the 
suitability of the locality and of the clmiute. In Chittagong, on 
the other hand, which is, as far as laiitnde goes, within the natonl 
limits of teak, it is intended to proceed with the planting of teak 
mixed with indigenous species ' 

“ In the N.-W. Provinces the plantations are sitoated partly in the 
hills and partly in the plains, and they are stocked with deodar, other 
conifers, oaks, walnut, sal, sissn, khalr, tfin, other trees, and bamboos ; 
but it cannot be ascertained from the Reports what parts of the area 
are stocked with each of these species. 

** At Cbanga Manga in the Punjab, blanks were filled up to a consi- 
derable extent. That plantation is now being worked regularly, and 
it yields a considerable revenue every year. 

In British Burma the system of plantations carried on by depart- 
ineutal agency has now been abandoned for the system of toongya 
teak cultivation. The average number of teak seedlings growing in 
the new teak tonngyas at the close of the year amounted to more than 
®00 per acre, which, with other trees likely to spring up grsdnally, is a 

4 H 
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Bufficiently dense stocking of the gronnd. The expenditure inonnred 
on these plantations is yerj low, and the resnlts are certainly very 
satistactory. 

In Assam, with the exception of the caontchono plantations, the 
operations are as yet in the experimental stage. There is very little 
difference between the cost of regular plantations and the more 
rough system of cultivating nahor and ajhar in the Namhor forest, 
which circumstance requires investigation. The area planted with 
teak has been extended by 20 acres, but no extension of the caout- 
chouc plantations has been made during the vear, owing to the plants 
being now kept in the nurseries until they are 10 feet in height. At 
the close of the year the nurseiies in the Charduar reserve contained 
176,249 caoutchouc seedlings, ranging from a few inches up to 10 feet 
in height.” 

The expenditure on roads and buildings is Bs. 1,8S^027 as 
compared with an average of Rs. 1,45,229 for the last five years. 
Nearly half this expenditure has been incurred in the North- 
Western Provinces and Oudh, where the very necessary provi- 
sion of export roads and proper shelter for Forest oflScers and 
subordinates has received far more attention than elsewhere. 

Under the statement of financial results, Madras and Bom- 
bay are included, and the total revenue for the year is Rs. 
86,50,233. The following abstract gives the figures for the 
different provinces : — 


Province. 

Total 

Revenue. 

Surplus. 

Deficit 

Proportion 
of Surplus 
to gross 
Revenue, in 
per cent 

British Burma, 

Rb. 

22,31,803 

Rs. 

10,81,581 

Bs. 

48 

Bombay, 

18,28,089 

6,79,631 


37 

Central Provinces, ... 

11,72,884 

6,75,871 


58 

North-Western Pro- 
vinces and Oudh,... 

10,66,094 

1,49,882 


14 

Punjab, 

6,88,808 

1,72,038 


25 

Bengal, 

6,33,734 

2,39,125 

• • • 

38 

Madras, 

5,06,710 

1,15,524 


23 

Berar, 

2,33,511 

80,526 

• • • 

34 

j^Bsam, ... 

Coorg, 

1,66,053 

692 


mi 

1,00,864 

18,617 

40,506 


mSm 

Biluchistan, 

936 


5 

Ajmere, 

Forest Survey, 

4,066 


9,8S8 


... 

... 

42,489 

... 

Total, 

86,50,233 

31,83,935 

... 

37 


“ It will be noticed that Burma stands first as regards the gross and 
net revenue, while of the seven great provinces, Madras stands last, 
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As regards the proportion of snrplns to gross rerenne, the Cisilral 
Provinces come first of the seven great provinces with 56 per cent, 
thea Burma with 48, Bengal 38, Bombay 37, Punjab 25, and Madras 
28, while the North-Western Piovinces and Oudh stand last with 14 
per cent., this result being due to the large deficit, owing to Ir'^ge 
balance due to Government, in the School C’lrcle, 

Leaving the Survey Brain h out of cnn^ido^ation, Ajmere is the 
only province which has worked with a deficit, and from which no 
surplus can be expected for some years to come. Assam has narrowly 
escaped showing deficit.” 

And the progress made during the last 10 years has been as 
follows 

The total financial results of the Forest DopaTtroent in India 
during the last 19 years, rounded oif in lakhs of Itupeeh, are as 
follow 


Year. 


1864-65 to 1868-69 (average per jear), 
1869-70 to 1873-74 (ditto), ... 
1874-75 to 1878-79 (ditto), . 

1879- 80, ... — •• 

1880- 81, ... 

1881-82, 

1882-83 (latest figures), 


ReoeiptiJcbsrges 

Snrplns. 

Proportion 

1 



— 

of Surplus 
to Rrc< ipts. 

In lakhs of Jtupecfi. 

in ptr unU 

36 

22 

14 

89 

65 

88 

17 

81 

61 

4.8 

21 

33 


45 

23 

31 

71 

46 

25 

85 

87 

.55 

32 

87 

95 

60 

85 

37 


‘‘Tho revenue has risen steadily from 36 lakhs to 95 lakhs during 
the last 19 years, and one-half of tins nse has Uken f ^ 
last fire years, which seems to indicate that the effect of forest con- 
BetTsney on the balance sheet of the Department u becoming teore 

to >1.. 

14 Ukki to 35 toklu, bol ■> mock “ ““'.‘'■"S'y Slrn'ISIIw? 
occurred during the last fire years. Thia la all the more 
as a verr much larger sum -Jw spent animally on Uip formation, 
protectiL? and improvemeU of the forcata than was the c«m m the 
earlier years of forest conservancy. 

Besarding the departmental sales of timber it i. »otod Jh^ 

in Bengal departmental operations are a ^ ~k[igt in the 
Drofitable as sales to purchasers in the forests, whilst 1 

..a cLm of 11= Nocth-W»l Ptoomom Choc 

the reverse is the case. - from 

The following note regarding the export „ 

the Hill Foreste of the North-West Provinces to Bnrope is 

“ Two sLll shipments of 'rcan’lfSTo^w maU 

wore made during the year. The pncea realiaed rcanlteu 
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m itirpltis, that this m itself wonld not be soffioient to onooHsi^e the 
ottldvatioa of the tree. It is, howerer, desirable to farther 
ahipments, sad to the market fully, before a d^nite line of policy 
with regard to box is decided on.” 

In the Central Provinces departmental timber operations, 
which were carried on at a loss from 1877-78 to 1880-81, have in 
1881-82 resulted in a surplus of Rs. 1,72,000, and the Inspector 
General remarks as follows regarding them : — 

Departmental timber operations are carried on in the Banjar and 
Ahirl reserves. Both forests are situated at considerable distances 
from the markets ; moreover, part of the material removed of late 
years consisted of old timber found lying in the forests, while another 
part of the material was bought from private owners for conversion, 
in order to keep the Allapilli saw-mill fully employed. All the tim- 
ber felled in the Government forests was removed more for the purpose 
of encouraging the growth of young teak than with the view of any 
great profit. Under these circumstances, the results are not unsatis- 
factory. Material which would otherwise not have been brought to 
market has been made use of, and at the same time a small surplas 
was realized, which is due to the economical way in which the opera- 
tions have been conducted. When the rivers used for floating timber 
have been opened out and roads constructed, the net revenue derived 
from these forests will no doubt considerably increase.” 

The paragraphs relating to British Burma are given intact, as 
the question of the export of Teak and Cutch is of general interest. 

“ The following trees were girdled during the year 

Teak trees, ••• ... 18.850 

Other trees, ••• ••. ... ••• 6,859 

24,209 

“ Only 200 teak trees were girdled in the reserves, the remainder 
being obtained from the unreserved forests. It is reported that about 
80,000 teak trees fit for girdling remain in the undeserved forests, so 
that air girdling operations will have to be carried on in the reserves 
at the end of two years. 

As far as it has been possible to combine the figures of the two 
Circles, the following data represent the outturn of the year : — 



TiMBBE BXTBACTBD IN TONS. 

1 

1 

Teak. 

Other 

timbec. 

Total. 

By Government Agency, ... 

Under trade permits, 

Do. free permits, 

In other ways, ••• 

29,615 

MSI 

20,902 

28,277 

12,418 

579 

60,617 

28,277 

42,418 

2,210 

Total, ... 

81,216 

87,171 

118,417 
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«The onttom of teak has Tisen from 29,158 toai ii JM04I lo 
81,246 tons in 1881*82, and the quantity of timber of other Miidi la 
nearly doable that brought to market in the prerioos year* 

«< On the other hand, 176,000 ouich trees ^Acoeia CalseAe jlim out 
during the year, as against 436, bOO cut in the year 1880-81, Tide 
great falliug-off is said to be due to tho supply outside the reserree be- 
ing nearly exhausted ; but it is pussiblo that the raising of the fee from 
Bs. 10 to 20 per cauldron may hare indaonced the manufaeture of the 
article. Under any circumstances, it seems clear that the stock of culch 
trees ayailable is not sufficient to maintain the outturn of the laat few 
years and a reduction in the quantity of cutch brought to market aeema 
unavoidable, until protection and reproduction hare replaced the trees 
lately removed from tho forests. Steps should, tbeiefore, bo uWen, 
without delay, to constitute a sufficient area of cutch reserres. 

“ The trade in teak in the province during the last four years ia 
exhibited in the following atateiuent:— 



In tons or 50 cubic mr. 



1878- 79, 

1879- 80, 

1880- 81, 
1881-82, 


Average per year, 


22,768 170,610 193,878 188,820 
17,585 167,260 174, 8<5 121,161 

22,258 124,618 146.871 151,274 

81,246 164,290 186,686 183,761 

23,462 161,694. 175,166 185,001 


-All 

by the state of ®‘’ i,4led in prefious years. Daring 

nrers, and tho number of tree g p 

the last four years Ae Bnf>.h .oresU ywiaw ^j^^fo^^ahe- 

total quantity of tei* outturn, 4S per cent, 

youd the frontier 87 per Mut. exported to India 

wore consumed in Bnnna, while 77 per cenn were yv 

and to other countries. bavins tepresentsd Ihrt 4b* 

• . I ..M tirnSfrOTtSemTatoadTaa^*** 


of kyying it, is indefensiWe. ,^* 

ad valorm to 1 per cent, and >4 amount is oonsidor*d snfBciea* 
farther reduced to * per of Iba 

to cover the e^peoee* to her* ebe-® 

timber in tr«-it. A Jew montt* ^ 
that the benefit of these redactioM « eppiopnat« / 
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of the timber in the Foreign States, while the merchants of Monlmcm 
have failed to realize tbe advantage expected from the reduction. 

The revenue of the year, amounting tb the Handsome sum of 
Bs. 22,31,808, is considerably larger than that realized in any pre- 
vious year. The following table shows the financial progress dulinff 
the last 10 years : — ® 


Tear. 

Receipts. 

Surplus. 

Proportion of 
Surplus to 
Keceipts, in 
per cent. 




Rs. 

Rs. 


1872-78, 


• •• 

8,27,469 

4,91,445 

59 

1878-74, 


• • • 

10,68,621 

6,94,090 

56 

1874-75, 



10,74,802 

4,12,164 

38 

1875-76, 


• • • 

17,79,020 

9,64,270 

54 

1876-77, 



15,51,468 

5,46,424 

35 

1877-78, 



16,03,023 

7,47,207 

47 

1878-79, 



11,37,562 

4,19,161 

87 

1879-80, 


• • • 

11,80,190 

4,26,700 

36 

1880-81, 



15,16,613 

8,04,045 

53 

1881-82, 


• •• 

22,31,803 

10,81,581 

48 


As tbe revenue depends to a considerable extent on the state of the 
export trade, it stands to reason that the receipts must fluctuate from 
year to year. At present the price of teak is very high, and the 
receipts in 1882-83 are reported to exceed even those of 1881-82, 
although the reduction of the import duty has caused a loss of about 
2^ lakhs of Rupees ; but it must not be expected that the receipts 
will maintain their present height. On the whole, however, the 
revenue is decidedly rising, and the Burma forests are without doubt 
the mgst valuable in India,’’ 

In Coorg the most interesting produce is Sandal wood, and 
during the last five years the average results give a sale of 
77 tons for Rs. 24,600, or at Bs. 320 per ton. The price 
per ton has, however, fallen from Rs. 425 in 1878-79 to Bs. 231 
in the year under review, and it is proposed in future to sell 
the wood in Mysore so as to obtain the benefit of a wider oom^ 
petition. 

Little can be said of the export from the Assam Forests. 
There all kinds of forest produce are given gratis to cultivators, 
and grazing is free, large and valuable forests are in private hands, 
and several sources of forest revenue, such as that resulting 
from the elephant mehals, are credited to land revenue, so that 
little progress in developing the forest revenues will be possible 
for many years to come, unless indeed the railways now under 
construction should expedite matters in this respect. 


TRB AlOnUOABT JOXmVAL Of FO&ItTBT. 


The review closes with a statement giving some indicationi 
of the quantities of forest produce exported from India during 
the year. 


Articles. 


QUVNTITV m TONS ... 

Jr cwT , ,H tm\ E?" 

( «8B O. TBAK,50 ®‘ “ 

! CUBIC Flux, “’*'■«** 


Averafrfi 
of eleven 
}car8, 
1870-71 to 
1880-81. 


In 

1881-82. 


Caoutchouc, 

Shell-lac, 

Lac-dye, 

Sandalwood, Ebony, and 
other ornamental woods, 
Cutch and Gambier, ... 

Myrabolans, 

Teak, 


13,479 

•18,179 

5S,5ro! 


584 

4,324 

251 

(Not 

known) 

9,944 

19,578 

50,377 


10,88,4201 2,038 

55,52,4181 1,284 

91,958 300 

4,69,790 (Not 
koown) 
*'5,30,840 255 

14,44,925 7t 

50,67,917 90 


» There h.e been a fair increase in the export of shell-laf, and aeon- 
eiderable falling-off in that of catch and gambler. The raino of the 
total exports U almost the same as that of the previous jear. 

Tt would be very useful if the resnlta of Forest conservancy 
• *\/r A and 'Rombav could be reviewed in the sutie paper 

undertaken. 

the AMEBICAN JOURNAL OF FORESTRY. 

w. j»i r«i..a a. 

Foreatry,” after appearing for one yw, ceaeea w »» r 
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from his official position as Chief of the Forestry Braadi in the 
Amerioan Board of Agriculture. 

All this is very unfavorable to the chance of any protectioB 
being afforded to the forests in the United States. 

India is to be congratulated as the first country ruled by the 
AnglO'Saxon race, where forrat conservancy has been seriously 
undertaken ; her example having been followed in the Cape and 
in Mauritius, and to some extent in Australia, regarding which, 
Sir Richard Temple, as President of the Social Science Congress 
remarked in a recent address, that the Australian Forests are so 
far bland as to he as yet secure from destructive agencies. 

This can hardly be the case in New Zealand however, where 
the formation of large State Forests is an immediate necessity, 
and we may attribute the carelessness to the destruction of 
forests shown by the United States and our own Colonists, to the 
fact, that Great Britain with its steady rainfall and cold climate 
nsquires sunshine rather than shade, and has never felt any 
BMrcity of timber, every port being open to cargoes of fweign 
timber from America and the Baltic. 
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PRICKLY-PEAU ASA PPOTEi TlOX POK SAl']ilX(iS, 


Memo, by 
Revenue. 


II. S. Thomas, Esq., of the Madras Board fd 


It is not generally known what a Jieap and ofTectivo forest 
conservator Cactus can be made. 

In tracts covered with the common yellow-flowering ('notiiR 
or prickly-pear (Opuntia) and oven in hedgerows of Cjctus, it 
will be observed that tree^ and saplings not iintre«}uently crop 
out. It may he seen from the very railway windows. Tiie 
reason is that tin* Cactus bush, whore largo enough, < Hm*- 
tively protects the s(vdlirg from cattle, goafs, and men, and 
trees of tamarind, Margosa, palmyra, &c., arc found securely 
growing out of the middle of a Cactus bush, while all around 
the country is bare of trees. Th'' Cactus also gives the young 
seedling shade and a covert fr\»m the wind. As tho Cactus is 
itself a superficial hoil-feedci, and mainly an air-feeder, it does 
not choke the young seedling, the roots of which soon strike 
deeper than the Cactus roots. 

The trees now growing everywhere in Cactus are those sown 
by birds, the wind, and other accident, and are in c/^nscqiumce 
comparatively fc'v in numher; wliereas if man recognised that 
in large areas overrun with Cactus, and abandoned to it as prac- 
tically irredeemable, the Cactus might still he made his useful 
servant in this manner, valuable timber and fruit-trees (‘ould ho 
grown on a laro*e scale at an infinitesini#>l cost, and when grown 
the value of the timber and fruit would lead to the Cactus being 
cleared away at a profit. 

All that is necessary is tl .1 Collectors who have any extent 
of Cactus growth ill their districts should for a month before 
the rains, employ a few men to broadcast tree seeds of sorts in 
the midst of the Cactus, and then leave them to nature. R«. 
50 from Jungle Conservancy Funds would probably sow a whole 
taluk, and Rs. 300 a district. 

Almost every district in the Presidency has large areas th^ 
might be made to bear timber treea m thia manner at an almost 


nominal outlay. 
The areas 


covered with Cactus are also in the immediate 
neighbourhood of villages, so that this stjrle of Janfjle Cons^^ 


vancy Funds, and would eventually benefit the villagers^. 



620 


NOTES, QUERIES AND EXTRACTS. 


I do not advocate that anj' Cactus should he planted, or, any 
about to be destroyed, left standing for this purpose ; only that 
where it is existing in spite of us, it should be made the while 
to serve us in this manner. 

I do not wish to leave it unacknowledged that before writing 
the above I had, — thanks to his kindness, — seen the enclosed 
paper by Mr. J. Steavonson, Honorary Secretary to the Agri- 
Hortieultural Society of Madras, and that it suggested the 
leading idea that Cactus might be made a thorough protector of 
saplings ; but I differ from Mr. Steavonson in not advising the 
planting of Cactus, and in thinking that mature trees do not kill 
Cactus by their shade. 

A little judgment should be used in selecting the seeds to be 
sown. Where the soil is hard and gravelly or rocky, the.follow- 
ing may be taken : — 

Margosa or Nim (^AzadiracJila indied) — Tamil, Veppa; Telugii, 
Veppam. 

Tamarind. 

Palmyra and the date palms. 

Gun-carriage tree (^Albhtia Lehlel) — Tamil, Vagai ; Teliigu, 
Dirisana. 

Alhhzia amara — Tamil, Wunja; Telugu, Nalla-eenga. 

Albkzia odoratissima — Tamil, Karuvaga; Telugu, Shinduga. 

Mango. 

Guazuma tomentosum^TAw^xx, Oodrick ; where the soil is a 
little better it is not improbable that Teak {Teciona grandis) 
may be grown in this manner. It is worth a limited trial. 

In sandy soil the Bassia longifolia — (Tamil, Elippe ; Telugu, 
Ippe) is a useful tree : so is the Casuarina. 

But the simple rule is to grow the tree found to flourish 
naturally in the neighbourhood, and Collectors can doubtless 
obtain from Forest Olficers seeds of timber trees, with memoran- 
da of .the soils they affect. 

It should be borne in mind that it would be useless to sow the 
seeds of mere firewood trees, such as the black* and whitef 
thorn, whose value when full grown would be less than the cost 
of clearing the Cactus to get at them. They can be better 
grown elsewhere. 

Avenue F landing. 

Each young tree planted on the side of an up-country road is 
commonly surrounded by a mud-wall, — a most expensive plan, 
and one oft-times fatal to the plant. In any case, the wall 
stops the circulation of air, which is quite as necessary to heal- 
thy young growth as the prevention of rocking caused by 
violent winds. If the plant be small and weak, it is smothered 


* Acacia Arahica (Tamil, Karuvcla ; Tckgu, Nalla tomma). 
t Acacia Icvcojphlaoy (Tamil, Velvcla ; Teliiga, Telia tamma). 
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by the soil washed down by the rain and baked hard !»y the sun, 
or perhaps drowned by the water collected within the well. A 
wall of open stone-work is not so objectionable, except on the 
score of expense ; and notlunf^ eonld be better than a fence of 
dead thorns, but for the prize it offers to the villajye slick- 
gratherers, and the consequent perpetual rcatoratiim it reqinres ere 
the tree is, say, four years old, ami able to take eare ol itself. 

The Municipal Comraissioners ol a larj^^c town in the Mofii^bil 
estimated every tree f^rown alonj; their road-sides protected by 
the above methods as having cost Ils. 5 to 0. Had thobo 
trees been grown and protected in the manner suggested b« low, 
each tree, when old enough to lia\c the fences removed, would 
probably have cost under 12 annas, oi umghly 2 .mnas for plant- 
ing and fencing, 0 annas for watching and keeping tie guard 
within bounds, and t annas for clearing away aud destro)ing the 
fence when done with. 


Probably one of the greatest curses of Agricultural Soutbern 
India is Opuntia, the common ycllow-flowcnng prickly-j»car. 
Large tracts of otuinfry arc said to have gone out ol ciiUiv^aioii, 
or are not cultivated in consequence of its sturdv growtii. Vast 
sums of money arc annually spent by ryotp and Local Fund 
Boards in resisting its enoroacliments, and perhaps at first sight 
there is scarcely a subject m the vegotablc kingdom so utterly 
without a really profitable UftC. True, its fruit is largely eaten 
by the poor in times of scartii), and its fleshy hladcs have been 
used as fodder; but its common, and perhaps most unprofitable, 


use is as boundary fence, — a use, for which the constitufiotKi! 
want of foresight of the ordinary native of India renders it 
singularly unsuitable. The ryc^t throws tin* blades into a ridge 
along the side of his field, sows and reaps bis dry crop, and 
forgets the enemy to which he hai» di*Iibeiat<*ly given a hidgiiicnt. 
When he returns to replant for the next season, he Imds that 
every frao^ment of the prickly-j^ear has rooted and sent forth 
shoots, an'd that his hedge in4ead of b' ing feet wide h b, and 
that in spite of his feeble cliiqiiugs it means to increai^c, and 
that by arithmetical progression. 

But even while the puJ^iy-pcar devours the arable land, it 
has a use, and that a great one. It is nature's own bu wark for 
seedling trees. Into the midst of the great rampart the winds 
drive tL broad, light pods of Albizzia the drilling weds of 
the Cassia, while the birds and beasts add tbcir quoU in Ihc 
shape of the more weighty seeds of Acacia, Curkapillay, 
and Tamarind, which far beyond the reach of f 7* “e 
biped, germinate and thrive am^ingly. Travellers «' > 
along (Snal banks and road-side slopes and in village 
that in the middle of most clumps of ^'Il^Vnutar of 
grows a healthy sapling; and it may be S" 

contradiction, that in many and many a vilUge in 
were it not for the prickly-pear there would not exist a single tree. 
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Often and often the good deeds it has done may be seen long 
after the plant itself is swept away. The Collector or some 
other official comes through the village, and is shocked at the 
rampant unsanitary growth. An edict goes forth ; the prickly, 
pear is doomed, probably not a day too soon ; holes are dug and 
the succulent stems are cut down and returned to the soil from 
which they sprung, but the trees they sheltered are left standing. 
Those that got the first start and have made the most of their 
four or five years of life are safe, but the slender two-year old is 
soon destroyed. A flock of goats comes by, and every leaf is 
quickly stripped from the sapling; these are followed by the vil- 
lage dame, — the thrifty housewife who sees not the future, but 
only what she is pleased to consider a dead stick, without thorns 
severe enough to keep her off, — and the poor young tree is 
speedily added to her basket of cow-dung. 

Let us utilise the prickly-pear ; let us tame, train, and render 
the savage amenable to discipline, and it will serve us well. 
Nature itself has proclaimed it to be the very best protection for 
the yoiing tree. Its thorns bid man and beast stand aloof, while 
its shelter protects the tender shoots from being knocked to 
pieces by the rude wind or parched to death by the pitiless sun. 
Such powers are easy to apply. Let two or three cubic feet of 
soil be loosened with the pick or crowbar,— never mind the stones, 
trees like to work their roots in and out amongst loose stones, 
which also help to keep the soil open and moist, — in each spot in 
the tope, belt or avenue where a tree is intended to stand ; in the 
centre of each spot plant your little tree, or bury a few seeds of 
the tree which you see growing in similar soil in the neigh- 
bourhood; and over the whole spot for a space, say, 6 to 8 
feet in diameter, spread branches of prickly-pear. This being 
done just before the rains, little (if any) waterilig will be requir- 
ed ; the seeds will germinate and grow rapidly natural course; 
or care has been taken so to prop up the young plant as to 
prevent the wind shaking it too much before it has spread out 
its own roots in the newly loo^lened soil, a healthy young tree 
will soon unfold its leaves above the surrounding spines. The 
young tree and its guard wilf^grow gaily side by side, the thorns 
becoming a bush as the plant becomes a sapling. After a year 
or BO as the Cactus spreads, the man in charge of the plantation 
must go round from day to day with a bill-hook with a long 
handle, such as is used in England to switch hedges, and lopping 
off the spreading arms of the prickly-pear, throw them on the 
top of the mass, of course preventing the central arms from over- 
topping or interfering with the upward growth of the tree. The 
result will be, according to soil and sit\iatio(i, in from three to 
sir years, a young tree with a stem of 10 feet to the first branch, 
too tall and strong to be injured except by lethal weapons. 
Then the tyee^s protector has served the purpose for which it 
was created; and must be destroyed, though in the course of 
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Tbe-CactuB must be cut down md • **‘® ®"®- 

shoots to reach the surLe ?r\: 1 w^. 7 

nearest pit full of water or iii<h« , <*™wnod id tbs 

.Dd tu„,d oJ'„" , i . ,^7."'?“!' ‘f'-J ™‘ 

tb.i it ..™rf mil ™5„"; “.iir* •" “'>«•• •« 

HcftTen send'' ’t hnpp\ dew, 

Iharth lends iis sap nnen, 

Gaily to boiirguou aii<I broadly to gr(»w.'’ 

the PIlOi'ESS Oh’ EXTKAc'ilNG AIX'E-nnHj;. 

(Prom Proceedings of Madras B„a,d of Revenue, dated iiOth 
May, 1SS3), 

Is the extraction of aloe^fibre frreai enre should be Uken as to 
the method applied, A method has lately been discovered of 
^tractin^ the fibre in the most economical way, and its adoi^tion 
may with advantage bo made to supersede the present mode of 
extraction by beating the leaves, and stooping (iiom in stagnant 
water. Ihe new machine introduced in the colonies of Bourbon 
and Mauritius is a kind of scraper, which consist of a whool as 
big as a common cart wheel fixed upon a stand, and surmoiintod 
throughout its circumference by U or 15 scrapers one foot apart 
from each other, fixed in the wood, and kept firm by moans of 
pegs; and is put in motion by means ol a propeller. In front 
of the wheel, within a carefully-defined space, is a piece of wood 
against which the bcrapers press, and according as the wood w 
too near or too far, the fibres of the leaves placed upon it, are 
either cut, or not sufliciently scraped. 

In the newest and best form ol this machine, the pointed end 
of the leaf is first scraped, and the leaf moved on till the whole 
has passed under the scrapers. 

Experiment has shown that the method described above is 
effectual in extracting fibre. %*''^hout great waste as is found to 
be in the ordinary mode of extraction by beating the leaves, md 
leaving them to soak in the stagnant water for a time. 

The steeping process, however, is necessary when the threads 
are intended for making clothes, for this would make the threads 
softer and stronger. 

Aloes afford necessary material for making cords and ropes, 
and can with advantage be substituted for hemp and flax ropes. 
This fibre also serves to make up all that is necessary to harness 
animals of draught and burden. 

The fibre is sufficiently good to furnish an article of commeree 
of the first order, and is destined to acquire in the future a 
ooasiderable value, especially since the prejudice against white 
oordage seems to be disappearing. It is to be hojood that im- 
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portant experiments will be undertaken to ascertain what are 
tbe best conditions in which the leaf should be cut, and also 
whether it is not possible to extract the fibre by mechanical 
means. Care should also be taken, when preparing the ropes, 
not to cut the fibres when turning them ; this is a delicate 
operation which should be entrusted to professional rope- 
makers. 

The aloe grows where nothing else will grow, without cul- 
tivation, without expense. No injury whatever can be done to 
it either by drought, inundations, cyclones, or any of the in- 
numerable evils which often prejudicially affect the cultivation 
of ordinary crops. 

As already explained above, the aloe produces at present, in 
fibre, an average of about 3 per cent, of its weight, whilst with 
the old apparatus 2 per cent, was hardly realized. The fibre of 
aloes packed in bales was sold some time back in the London 
market at an average price of from £30 to £32 per ton, but re- 
cent accounts show sales at £38 and £10, or an advance in 
price of £8 to £10 per ton. These figures prove great stability 
in tbe price of the article, and are explained by the follow- 
ing extract from Dr. Forbes Royle^s work already mentioned 
above 

It has often been said that that the only means of knowing 
the value of fibre or of any other produce is the price which it 
realises in trade. This is very true as regards known articles, 
but, if a new produce be sent to a market, few persons will buy 
it, because it requires new machines. I have been told that many 
years must elapse before a new article can draw the atliCntioii of 
purchasers ; this is likely, for it is one of the laws of commerce.'' 

As regards planting, .much need not be said. The aloe may 
be planted in all seasons, and from saplings of one year, or two 
or even three years old. It is best however to plant from seed. 
The older the aloes are when transplanted, the sooner the stem is 
formed. Aloes planted from seed or from saplings of the first 
year take five years to attain their full development, whilst, it 
transplanted at a height of from 18 or 20 inches, they are fully 
developed in three years. 

In the Mauritius may be seen growing spontaneously the 
following species of aloes : — 

(1) Agave americana ” (American or blue aloes). 

(2) “ Agave angustifolia " (aloes with small leaves). 

(3) ‘‘ Fourcroya gigantea " (green aloes). 

(4.) Fourcroya gigantea var " (cabbage or Malgacbe 
aloes). 

The species known in the ]\Iauritius as green aloe came 
originally from South America and the Antilles. 

The late Aka Raid in Dakang.— We give below some paras, 
from the 'Pioneer regarding the late Aka raid, which is a piece 
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of insolence that mi^ht have been anticipaied considering the 
circumstances of their treatment by (rovernment. 

Every cold weather, these hilUmcn, fully armed after their 
own fashion, come down to Tozpai, the district head-qaarfers, to 
receive what they call tribute from Gov^ernnient, really a spc' :os 
of blackmail, which is a legacy left us by the old Assam rajas, 
who used to secure their iruntui from raids in this wav. 

The hilUmen are j^reatly leaied by tho villaj,^crs, as the latter 
know what treatmem to expect from ihemintase IJnriKh rule 
should terminate, and they are not ar all assured as to its duration* 

During the cold weather the villagers bury all their iv'^nameni- 
and rupees, and supply the hill-men urh free quartern in t*ieir 
own villages until the latter are plea vd to return to their own 
country. 

This treatment has encouraged tim Akus to assume a singu- 
larly insolent air, and to form cjuite a contcunptuous idea of the 
British power, and they will now probably get a lesson which 
has been only too long dela} cd. 

“ The Akas, a ttiho inhabiting the sub- 1 limalav'm distnef tt (ho 
north of Te/pur, have gi\en no trouble since IB.’Jo. Ihit lately 
some ill-fecHug grow n}> on account of the forest reservo and the 
restrictions on tapping India rubber trees in (ioverument forests, 
which culminated in tlie recent nud, tin* real story ot iihich im as 
follows: — On November the lOtb, a party of about 100 Akas made 
their appearance at the fore>lothco at llalipara, 20 indes north of 
Tezpur. They behaved quietly at flist, and said liny wanted to buy 
rice; but having got hold of some liquor they grew npioarious siiJ 
went off in the evening, cari}ing the Forest Kanger and (’!» ik \wtli 
them. It was hoped at first that it was only a drunken fieak, but 
the captives have not been returned since, and twelve men who lately 
went into the hill country niih the Lakhidur or Honorary Magistrate 
to get articles for the Calcutta Exhibition, say that a conference of 
the tribe took place, at which it was determined to detain the Lak- 
hidar, and to make an expedition to Buli[<ara aftrr the conference. 
The Lakhidar is still detained ITic Chief (’ominisbionor has 
collected 200 Frontier Police on the frontif r, and lia*^ sent u mesvage 
demanding the rendition of cnpti\e8 and of the ringleade rs iii 
their capture, with an apoloi;). The country of the Akas is unsur- 
veyed and little known ; but tbc tribe is only armed with daos and 
arrows.” 

“ The latest news from the Aka country docs not tend greatly to 
the development of the situation ; but the Manzadar, who having 
been sent up into the hiils to collect curiosities for the Exhibition fell 
into the hands of the tribe, has not yet been sun-endered. The raid 
seems to have been conceived, in a rollicking, jovial spirit n^ un- 
worthy of Lever’s Irifahmen. We read that the unfortunate Forest 
Clerk who was carried ofiF was first compelled to treat the party to 
liquor, and afterwards pressed to accompany them to thohilla, Wlien 
he BtUl excused himself, bis visitors seized the unfortunate Babu and 
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slang him to a bamboo, hands and feet tied, as the account says, like 
a deer. ” Unless the Babu was an indifferent specimen of his race 
we may imagine that his captors must have been very soon tired of 
carrying him.” 


** Meantime it may be worth while to explain who the Akas are. 
They belong to n. race which, under various names, peoples the eastorn 
line of the Himalayas, from the coniines of Bhutan to those of the 
Shan States and China. Of the various tribes, connected by inti- 
mate linguistic and ethnological affinities, into which this race is di- 
vided, the Akas are the westernmost, being in fact next neighbours 
to Bhutan. How far back they go in the mountains, i\e.f how far 
northwards the tribe extends, is a question upon which nobody can 
venture an opinion, but the probability is that intercourse with the 
plains is restricted to the inhabitants of a comparatively small extent 
of country. The Akas are Mongolian in feature, and rather short of 
stature, solidly built, and with a complexion which looks ruddy beside 
the darker faces of the plains. Their arms are the spear, the dao, and 
the bow. They have no organisation for military purposes, each vil- 
lage being an independent community under its own chief, nor have 
they ever shown a tendency to aggression. Their religious belief is 
of the vague and primitive character common to all the cognate 
tribes. They worship the spirits of their departed ancestors, and the 
demons supposed to inhabit mountains and rivers. These have to bo 
propitiated, lest they should do one a mischief, but of any definite 
notions regarding a future state the Akas seem to he utterly desti- 
tute. They are not on bad terms with their immediate neighbours 
in the plains, nor do the villagers profess to be afraid of them. It 
seems probable that some dispute about rubber- tapping may really be 
at the bottom of the present business, and the Akas may have carried 
off the two forest officials not so much by way of revenge as with the 
intention of compelling the superior authorities to listen to their 
supposed grievances.” 


** The Aka affair has suddenly assumed a serious complexion. Wo 
learn by telegraph from Assam that messengers have returned from 
the Akas bringing insolent letters in reply to the Chief Commissioner, 
and demanding the surrender of the entire forest reserve, about 100 
square miles of land, before they surrender their captives. The two 
Forest Clerks are still alive, hut the Lakhidar died after five days 
illness. The Government have sanctioned a military expedition to 
bring the tribe to reason, and it will consist of the 43rd (Assam) 
Native Infantry, part of the 12th Native Infantry, and some Sappers 
with mortars, under Brigadier-General Hill. The military are being 
rapidly pushed forward, and every effort will he made to strike quick- 
ly, in order to save the lives of the captives.” — Pioneer, 



jy. ^XTI^ACTS FI^OM OFFICIAL pAZETTES. 


1. — Qaskttb op Int)U — 

No. 87 SF.— Tht 2M Novmbfr, 1 0b3.— Conwqupot on the wiri.- 
raent from the srrvice of Mr. li. Doputy Consf^rTtil^ r of 

forests of tho l&t grade in tlic ruisjiib, the following promo* 
tious are made among Deputy C'oi^ervators ul ForcatH, with 
eliect fioin the 1st ()ctohi>r, 1^S•5 

Mr. W. Ji. J Byentony Deputy ('onherraior of (he 2nd grade, 
in the or th- Western Provinces and Ondh (on furlough)— >-to 
be a Deputy Conservat ir of the Ist grade. 

Mr, M. IL Fettar^ IJ.A., Deputy Conservator of the 2nd grade, 
in British Ihiriuah fon deputation to the Andamans), to offi- 
ciate In the 1st grade of Deputy Consonrators, until the issus 
of further orders. 

2. — Calcutta Gazrttb — 

Nil 

3. — North-West Provinckb ani> Oddu Gazsttk— 

No. 792P.— T’/itf 24tA October, 1^83. — Mr, C* J, Pofnonby, De- 
puty Conservator of Forests of the 2nd grade in the North- 
Western Provinces and (^)ndh, is appointed to officiate in the 
1st grade of Deputy Conserv ntr^rs, with effect from the date 
on which Mr. 1, E, O'CaUaghan, Deputy Conservator of the 
Ist grade, assumed charge of the Central Circle in those 
Provinces from Mr. G. Greig, Conservator of Forests, when 
the latter officer availed himself of three months' privilege 
leave, and until the return from furlough of Mr. W, R, J, 
Brereton, Deputy Conservator of the 2nd grade in the North- 
Western Provinces and Oudh, or until the issue of further 
orders. 

No. 939.— r/zc Voth Nv\ utber, 1883.— J/r. N. IJcarle, OfficiaU 
ing Deputy CoiiservaUir of ForesU, from the Forest School 
Division of the School Circle to the Khen Division, Oudh 
Circle, as a temporary arrangement. 

No. 960.— 27th November, 1883— With effect from the 
24th September, 1883, vice Mr, J. M, Braulwood, on privi- 
lege leave — 

Mr. A. Smythies, Officiating Deputy Conservator, 4th grade, to 
officiate as Deputy Conservator, 3rd grade* 

^•—Punjab Gazette — 
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5. — Central Provinobi Gazette — 

No. 5022 . — The 20th Novemher^ 1888 , — Mr O. H, Foster, De- 
puty Conservator of Forests, reported his return on the fore- 
noon of Uie 5th November, 1883, from the three montbs’ 
privilege leave granted him by Notification No. 2311 of the 
Ist June last, and received charge of the Nimar Forest Divi- 
sion from JIfr. H, £. Anthony, Assistant Conservator. 

No. 5088. — The 20th November, 1883. — Chander Kumar Chat- 
tefjh Sub- Assistant Conservator of Forests, Wardha district, 
is granted one month’s privilege leave, from the date on which 
he may avail himself of it. 

No. 66. — The 81st October, 1883. — The following temporary al- 
terations of rank are ordered in the Forest Department : — 

(1) . With effect from the 1st July, 1888, the date upon 

which Mr F. W. 7 hellasson, Assistant Conserva- 
tor, let (officiating Deputy Conservator, 4th) grade, 
proceeded on furlough ; 

Mr, J. N. Pickard, Assistant Conservator, Isi grade, 
to officiate as Deputy Conservator, 4th grade. 

(2) . With effect from the 19th July, consequent on the 

absence of Mr. J. A , Pickard, on privilege leave : 

Mr, 11, B. Ward, Assistant Conservator, 1st grade, 
to officiate as Deputy Conservator, 4th grade. 

(3) . With effect from the 19th September, conseqnent 

on the return from privilege leave of Mr. J. AT, 
Pickard : 

Mr, 11, B. Ward, Assistant Conservator, Ist (offi- 
ciating Deputy Conservator, 4th) grade, to revert 
to his substantive rank. 

(4) . With effect from the 25th September, consequent on 

the absence on privilege leave of Mr, T. H, Apltn, 
Assistant Conservator Ist (officiating Deputy Con- 
servator, 4th) grade : 

Mr, H. B, Ward, A sistant Conservator, Ist grade, 
to officiate as Deputy Conservator, 4th grade. 

6. -— Assam Gazette — 

No. 805. — Mr, T. J. Campbell, Sub-Assistant Conservator of 
Forests, Darrang, passed in Assamese by the lower standard 
at an examination held on the 11th September, 18S8. 

7. — Mysore Gazette — 

Nil. 

8. — ^Madras Gazette — 

The 21th October, 1883.— ilfr. N. M, Eeqo is tppoinled Forest 
Hanger, 5th grade, un probation, and posted to South Canu'^® 
District. 

No. 176.— TAe 29/A October, 18SS.— Mr. W. Carroll, Sub-As- 
sistant Conservator of Forests, 2nd grade, to be District 
Forest Officer, Tanjore, from the 14th beptember, 1888. 
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No. 192. — Mr. E. D. M. Hooper^ Deput/ Oonserrato^of 

8rd grade, having resumed charge of hie duiiei on tbo fore* 
noon of the 24th ultimo, the unexpired portion of hit prifUiga 
leave notified in the Fcrt St. Qeorgt QattiUoi the 17th Jn(f| 
1883, page 487, is cancel led. 

The 1th Eoomher, 1883.- -Vr. 11, O'NtiU, Forett Banger, 4th 
grade, Salem, is promoted to Srd grade, tub. pro^ tewk, and 
transferred to the Madnra District for special duty in conneo- 
tion with the Survey and Hettlemcnt of the Falni Hills. 

The 28r<f Nove^nker^ 1888.— Jlfr. C. A* Eber llardie^ Snb-Asfiit- 
ant Conservator of Forests, Tinnovclly, having patted an 
equivalent test to that prescribed in G.O., dated 6th July, 
1875, No. 1011, before entering the Forest Service, it 
exempted from further examination in Sorvoying. 


9...mBombat Gazkttb— 

No 8496.— T’Ae 19tA Novmhet% 1888.— 3fr. J» L. Laird-M^ 
breaor Deputy Conservator of Foreste, 8rd grada, having 
returned to duty on 3(»th October, 1883. the unexolwd portion 
of the furlough for twenty month* and one week Slanted to 
him bv G K. No. 98», dated 1 1 tU Febru.ry, 1882, and Ooram. 
m“t Notification No’. 2312, dated 2Ut March, 18«3, u can- 
celled. 

Tie 14th November, mX-Mr. R. Ryan. A*««tant Conaertatot 
of Forest* and Sir. J. L. A- MnrCrejor, Deputy Conwrvalor 
of Forests rcsix ctivcly delivered over and received ehtrge of 
the District Forest Office and Demarcation Office, Belgaum, 
on the 6ih November, 1883, after office hours. 

Assistant Conservator ^ j 

r*. ... .M3, .to 

Uturt. GMtt*, 

'“.Im »— 

Northern Division received charge of that 

7702 of ri'C„«. giib-A*sistant Conservator of 

office from Mr. M- ' ^ 1 HU. 3 , before office hour*. 

Forests, on the I3tli 3 >oveo . g„„them Division, 

CoUmel W. P'^>on, Forest Office, tioothem 

who held charge of Uio U 1 883, wd« ('»»!•• •’•’J 
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idem, forwarded that office from Yell^pur to EfitwAr on the 
6th Norember, 1883, after office hours, and the same waa taken 
charge of by Mr, IV. R, WoodroWj Assistant Oonsertator of 
Forests, on the 9th idem, after office hours. 

The 2l8t November, 1883.— iifr. A. Stewart, Assistant Conser- 
yator of Forests, who was appointed District Forest Officer, 
EoUba, in Government Resolution No. 7762, dated the I9th 
October, 1883, received charge of that office from Mr. Q, A. 
Sight on the 8th November, 1883, before office hours. 



Intmralional JfjirMtn! 

EDINBURGH, 1884. 


Under the Patrom <ge of 

HER MOST ORACIOUS MAJESTY THE QOEEII. 


REGULATIONS. 

ZSzhibite.— 1. The Ezbibition ig inlonded to inolade arcrything 
connected with, or illustrative of, the Forest Products of the World, 
and will be open to Exhibitors from all Countries. 

(See Classification of Exhibits), 

lhatriea. — 2. Entries r^ose on let March, 1884. All Exhibits 
must be intimated by a Certificate* of Entry, forms of which will bo 
issued on application to the becretary. 

Power to limit Space. — 3. Tlie Committee reserve power to re- 
strict the space applied for. or to decline any application, in «*ith**r of 
which cases the Secretary will, as soon as practicable, notify the Hanie 
to the Applicant. 

Charge for Space — 1. Exhibitors will he charged One ^hilliUK 
per square foot of floor space. Open air space free. Cases for Ex- 
hibits must not exceed 10 feet in height. 

Transit. — 5. Exhibitors must pay all Expense of Transit, De- 
livery, Fixing, and Removing their Exhibit >. 

Address of Packages — 6. All Packages containing articles in- 
tended for Exhibition must the distinctive mark, I. F. S., 
SDINBUHGH, in red psmt ; and they most also have pairited 
on them, the Name and Number (which will be sent on allocation of 
space) of the Exhibitor. The Way-Bill must ^company all Pack- 
ages, and contain the name of the Exhibitor, bia Number and Ad- 
dress, 

Reception of Exhibits 7. ArrangemenU will be made by the 

Committee for the reception of Exhibits, at a date to be afterwards 
fixed. 

Kon-liability for Loss. — 8. The Committee will not be liable for 
toy loss or damage, from whatever canse, which Exhibits may *»u*»tain 
lA transit, at the Exhibition, or oiherwwe. 

Settln^p of ExhibiUi 9. Exhibitors must provide, either per- 

aonally or by their Agent, for the reception, aeiting op, and removal 
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of their Exhibits, and the verification of the same; in default where- 
of, the Committee reserve the right of doing whatever they may 
consider necessary at the expense of the Exhibitor. 

Water, Qas, or Steam Machinerjf in Motion. — 10. Exhibitors of 
Machinery requiring the use of Water, Gas, or Steam, must state, 
on making their entries, the (j^uantity of Water, Gas, or Steam 
which will be required. Exhibitors of Machinery in motion must 
state the rate of speed at which it is to be driven. The furnishing 
of all connections, shafting, pulleys, belting, &c., must be at the ex- 
pense of the Exhibitor. Gas, water, or steam power will be supplied 
on terms to be hereafter arranged by the Committee, and be under 
their entire control. 

Awards.-.li. Medals, Money Prizes, and Diplomas for Exhibits 
and Essays, will he awarded by competent Jurors. 

Copyright AC...12. No Photographs, Copies, or other reproduc- 
tions of any Objects exhibited, will be permitted to be taken without 
the consent of the Committee and the Exhibitor. 

Xioan l>epartnient.^l8. Contributors to the Loan Department 
are requested to communicate with the Secretary, who will supply 
special forms to be filled up by them. Free space will be given for 
workmen’s approved models. 

Kon-transfer. — 14. No Exhibitor will be allowed to Transfer any 
Allotment, or to allow any other than his own duly admitted Exhi- 
bits to bo placed theron, except by permission of the Committee. 

Non-removal of Exhibits. — 15. No Articles can be removed be- 
fore the close of the Exhibition, unless perishable, regarding which 
special arrangements will be made. 

Decorations — I G. To ensure uniformity of Decoration and gov eral 
effect, no Exhibitor will be allowed to put up any Sign, Flag, Banner, 
or other kind of Decoration or Erection, without the approval of the 
Committee. 

Exhibitors to keep Stands 01ean..-.17. Exhibitors will bo re- 
quired to provide all necessary attendance, and to keep their Stands 
and Exhibits properly cleaned, and in good order, during the whole 
period of the Exhibition. 

Price of Articles on Sale..— 18. Exhibitors may mark the Selling 
Price of the articles exhibited complete, for the information pf the 
Jurors and Visitors. 

Sandbills.-,...-19. No Placards will be permitted either within the 
Exhibition or on the Enclosure except by special permission of the 
Committee No Handbills, Newspapers, Books, (&c., are allowed to 
be sold in the Exhibition without their sanction. 

Dangerous Substances- — 20. All Fulminating and Explosive 
Substances, and all dangerous materials, are absolutely forbidden t® 
be sent. 

iimpty qases-*-21. All Cases must be Unpnoked ps soon ns rs* 
oeived, and the Empty Cases awny^by the Exhibitors OF their 
Afents- 

The Oopgmttiie r/mem 
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piling and publishing a Oatalogne of Exhibits, whioh can be pundiaiid 
onfy within the Exhibition. 

Smoking._23. Smoking is strictly prohibited within the Exhi- 
bition Buildings. 

Orders of Ooinmittee.^24. All persons sdmittod to the Exhibi- 
tion shall be subject to the rules .ind orders of the Committee* 

0. CADELL, Stentaryf 

8 Qbobob IV. Bbidgb, EoixBinuiB. 

26 th September^ 1888 * 


Note * — The Committee will endeavour to obtain from the various 
British Railway Companies special terms for the Cdiivey- 
ance of Exhibits to and from the Exhibition, and should 
they succeed, such arrangements will bo duly mtimated 
to Exhibitors. The Committee, however, do not under- 
take any responsibility between the Railway Companies 
and Exhibitors with reference to the despatch, tronsmis* 
Sion, delivery, or loturn of Exhibits. 


Official London ‘WILLIAM H* RIDBRi SM|»i 14 Bkf* 

tholomew Close, £.C. 





jpXTI\A.CTS FI^M ppFICIAL pAZETTES 


I.^Gasbttb of India— 

No. 983 F. — The *ltk Decmhety 1882. — Mr. B. Con- 

seiTator of Forests of tho 2!ul grade, in charge of the 
t^egu circle of British Bnrma, iu transferred to the iSinjab. 


Mr, IT, C, Hilly Officiating Conseirfitor of Forests ot Uic 
grade, in cha»-ge of the TonasHorim circle in Butish Burma, 
is appointed to the charge of the Pfgii circle, and will continue 
to officiate in his prohcnt gratle until /urlher orders. \ 

Mr. E, P. Poporly Deputy Conseryator of Forests in British 
Burma, is appointed to officiate temporarily ns Oonser?ator of 
Forests in the 3r(l ^rade, until the return from leawe of Lien- 
tenant- Colonel SiatoPy or until iurthor orders. Jfr. Poiftrt 
will have charge of the Tenasserim Forest circle. 

No. 61F.— r/<e 17/A Januari/y 18S3.— 3f». D. BranliSy C.LE., 
Inspector General of Fr rests to the Oovemmeui of India, on 
Bpccial duty, is grunlcd privilege leave of ahsenco for three 
months, with etVect fiorn the Ist K‘l>ruary, 3883, or such earUer 
date as he may avail hiniscll of it. 


No. 72 F. The 10/A Janucetf/y 1883.— -4/^issrs. H, M. ^ed 

H. Slade who have been appointed by Her Majesty • c rota^ 
of State to the Forest Department of India, are appointed 
Assistant Conservatorb of hVnrosts of the Srd graiw. 


Messrs. Seed .nd Slade srs past^ to 

appointments will have effect from the 2M Bee^iher, 


2.— Calcutta GaZsttb— 

The lOtA Jamuary, 1888 — 

To be Deputy CoMrrja*'"‘s of Forests, 2nd grade— 
Bengal. 

„ J. S. Gamble, M.A, Bengal 
To be Deputy Conservalore of Forests, M grade— 
Mr. S. H. M. Ellio, Bengal 

” i. BeS«l 

\\ G, A. hichardion^ BcngaL 
To be Deputy Conservators of Forests, 4tfc grade— 
Mr. A. R. (Jranl, Bengal 
A. J. AeeM. 

E. G. Chester, Bengal. 
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Officiating. 

Mt. J. T. JelUcoe^ Deputy Conservator of Forests, 8rd grade 
Assam, to officiate in the 2nd grade, vice Mr. J. S, Gamble 
Officiating Conservator of Forests, ]3enga1. ’ 

Mr. A. J. Meiriy Deputy Conservator of Forests, 4th grade, 
Assam, to officiate in the 8rd grade, vice Mr. J. T. Jellicoe, 

Mr. M. O. Chester^ Deputy Conservator of Forests, 4th grade, 
Bengal, to officiate in the 8rd grade, vice Mr, D. E. Hutchins^ 
seconded. 

Mr. F. B. Maneon, Assistant Conservator of Forests, 1st grade, 
Bengal, to officiate in the 4th grade of Deputy Conservators 
vice Mr. A. J. Mein. 

Mr. W. M. Green, Assistant Conservator of Forests, Ist grade, 
Bengal, to officiate in the 4th grade of Deputy Conservators, 
vice Mr. E. G. Cheater. 

3. — Punjab Gazette- 

No. 524. — The 7th Decemher, 1882. — Leave — Mr. F. 0. Lemar- 
chandy Assistant Conservator of Forests, resumed charge of 
the Lahore Division on the forenoon of the 15th Novem- 
ber, 1882, on return from the privilege leave of absence granted 
him in Punjab Government Gazette Notification No. 407, dated 
18th Beptember, 1882, relieving Mr. 0. S. Carr, Assistant 
Conservator of Forests, 3rd grade, who reverted to the charge 
of the Changa Manga plantation. 

4. — Central Provinces Gazette- 

No. 4484. — The dtk December, 1882. — ^The Chief Commissioner is 
pleased to appoint Mr. W. P. Thomas^ Assistant Conservator 
of Forests, Ist grade, to officiate as a Deputy Conservator of 
the 2nd grade, with effect from the 22nd ultimo, vice Mr, 
E, D. M. Hooper, Officiating Deputy Conservator, transferred 
to Madras. 

No. 4485. — Mr. W. P. Thomas, Assistant Conservator of 
Forests, is transferred from the Direction to the Chanda 
Division, of which he received charge from Mr. E. D. M. 
Hooper, Officiating Deputy Conservator of Forests, on the 
forenoon of the 22nd ultimo. 

Jlfr. M. S. Fowler, Assistant Conservator of Forests, is tran^ 
ferred from the Nimar to the Direction Division which he joined 
on the forenoon of the 20th ultimo. 

No. 184.— TAe 17 th January, 1883.— Fifteen days’ privilege 
leave is granted to Mr. W. Jacob, Deputy Conservator or 
Forests, with effect from the 20th insist, or the sub8e(iuent 
date on which he may ayul himself of it. 
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British Burma Gazette- 

No. 109.— TAe 28M Decemh), 1882 — Mr, ITerheri Sladif who 
has been appointed by the Secretary of State for India an 
Assistant Conservator of Furo^ts m Dritisb Burma, reported 
his arrival in Kanguon on the forenoon of the 1 7th instant. 


Mr, Slade is posted to the Tharrawaddy divisioDi IVgu circle. 
No. 110. — Mr. Tlarohl M, Reed^ vr)io has been appointed by the 
Secretary of State for India an Assintant Conservator of 
Forests in British Burma, reported ins arrival in Rangoon on 
the forenoon of ibe 17th instant. 

Mr. Reed is posted to the Woiking ins division, Pegu circle. 


No. 13.— PAc 9/A January ^ 1883 — 3/r. Herhert Slade, Ashihlant 
Conservator of Forests, ropoiU*d bis arrival at the head- 
quarters of the Tharrawaddy division, Tharrawaddj, Pegu 
circle, on the 22nd Dccembor, 1882, before noon. 

14 .— 3/r. Harold M Reed, Assistant Conservator of Forests, 
reported bis anival ut the bfiia-qiiarteis of the Workin^^ Plans 
division, Thalra^vaady, Pegu circle, on the 22ud December, 
1882, before noon. 

No Vi — Vth Javuanj, 1883.— A/r. B. Ribhcntrop, Conser- 
vator ol Ti lORtR, made oNer chaigo of the Pegu Fureht circle 
to Mr H. C. Hill, OfTiciatiug Conservator of borestu, on the 
8rd January, 18b3, before noon. 


No. 16.— TAs Sth January, lSA3.^3fr, G. TT. ^tr. River 
Rnrvevor Moulmeiii, made over charge of his duties i > M/. 
W jZn^nnd availed h.a.aolf oa the 22ncl Decc«.b..r, 18 2. 
e*. Ytnnn of the privilege leave granted him in this 

*“ 

1882. 


6.— Mysobe Gazette — _ „ , . t\ 

TJ 19 Thi 11th January, 1883, -Afr D. E. TTutehitu, Deputy 
Nt\ 12. Th VoietU Plantation Divieion, dclirerocl orer, 
r pfaWada’ «ao, Forest Probationer, receirod 
chir^ of fho of Conaervator on the .fU.n.oou 

of the Sth January, IfcfiJ- 


-Assam Gazette ^ Officist- 

afternoon of the Sth December, 1882. 

to <w 

duty within the period of his leare. 
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1. —Qazettb op Nobth-Westeun Provisoeb and Oudh 

No. 853.^-18^4 DeccmbcTf 1882.— J/r* M.Il, Vltfftird^ Astistani 
Consenrator of Forests, who has reported bis arriiral at Alla- 
habad, to the School Circle. 

2. — British Burma Gazette — 

No. 95 (Forests).— 23rd Novmher^ 1882,— On tho return of 
Messrs. Popert^ fFeston, and Carter from furlough atui loare, 
the following postings will take effect in tho Forest Depart- 
ment ; — 

JIfr. jP. «/. Carter^ Deputy Conservator, will take charge of the 
Tharrawaddy division. 

Afr. •/. TF. Oliver, l)ep\ity Conservator, will take charge of the 
Working Plans division. 

Mr. E. F. Poperty Deputy Conservator, wiK take charge of the 
Tenasserim cirelo and ofliciatc as Consorviitor till /.u’uVnnni- 
Colonel W. J. retnni ; on Colotul Seatons return 

itfr. will take eliarge of the Toungoo division, hetliug 

Jlfr. J. N, Pickard free for demarcation duty. 

On Mr. Poperies joining the Tenassenm circle, Mr, If. C. JfiU 
will be on special duty at tho Conservator's office at lUngoon 
until ilfr. Ribbmtrop's departure, when Mr, Hill will ^taka 
charge of the circle. 

On the return of Mr. A, Weston, he will take charge of the 
Promo division, setting free Dr. J. Adamson, Deputy Conser- 
vator, who will join and take charge of tho llenzada and 
Bassein division. 

No. 99 (Forests). — The 7th December, 1882.— Consequent on 
the re-organization of the superior staff of the Forest Depart- 
ment in British Burma, the following appointmenu are made, 
with effect from the ".rd September, 1882. 

To be Deputy Conservators of Forests, 2nd grade : 

Mr. M. 11. Terrors, d. a. 

„ H.C.llilL 
„ E. P. Popert, 

To he Deputy Conservators of Forests, 3rd grads : 

Mr. J. Adamson. 

Captain C. T. Bingham. 

Mr. J. W. Oliver. 

To he Deputy Conservators of Forests, ith grade : 

Mr. P» Carter. 

„ J.Nisbet. 

„ C. W. Palmer. 
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To he Aesutant Conservator ^ 2nd grade : 

Mr. A. Weston. 

To offidate as Deputy Conservators of Forests^ 2nd grade : 

Mr. J, Adamson. 

„ W. J. Oliver, 
ff J. N^tshet. 

To officiate as Deputy Conservators of Forests^ ^rd grade : 

Mr. C. W. Palmer. 

„ T. H. Aplin. 

„ J.N. Fickard. 

To officiate as Deputy Conservators of Forests, ^th grade : 

Mr. F. W. Thellusson. 

„ H. B. Ward. 

,, A. W estofi. 

The list of superior officers of the British Burma Forest Depart* 
men! stood accordingly as follows on the drd September, 
1882 

Conservators : 

Lieutenant- Colonel W. J. Seaton, 1st grade, on leave. 

Mr. B. Rihbentrop, 2Dd grade. 

Deputy Conservator, Ist grade, Ra. 900 : 

Mr. M. J. Slym. 

Deputy Conservators, 2nd grade, Rs. 800 : 

Mr. M. H. Ferrars, on leave. 

„ H. C. Sill, Officiating Conservator, 8rd grade. 
,, E. P. Popert, on leave. 

Deputy Conservators, 3rd grade, Rs. 650 ; 

Mr. J. Adamson, Officiating 2nd grade. 

Captain C. T. Bingham, on leave. 

Mr. W. J. Oliver, Officiating 2nd grade. 

Deputy Conservators, 4th grade, Rs. 550 ; 

Jfcfr. P. J. Carter, on leave. 

„ J. Siahet, Officiating 2nd grade. 

„ C, W. Palmer, Officiating 3rd grade. 

Assistant Conservators, 1st grade, Ra. 450 ; 

Mr. T. H. Aplin, Officiating Deputy Conservator, 3rd grade. 
„ J. N. Pickard, do. do. do. 

„ F. W. Thellusson, do. do. 4th grade. 

Assistant Conservators, 2nd grade : 

Mr. H. B. Ward, Officiating Deputy Conservator, 4th grade. 
„ T. A. Hauxwell. 

„ A. Weston, Officiating Deputy Conservator, 4th grade. 
No. 100 (Fobbbts).— -T he 1th December, 1882 .— Consequent on 
Mr. P. J. Carter's return fronpi leave the following alterations 
of rank are ordered, with effect from the 28rd November, 

18te 
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Mr. P. /. Carter to Offickteas Deputy Oonserritor, Sod mde. 

,, J, Nisbet to Officiate aa Deputy Goneerrator, 8rd grade. 

. ,, J. N. Pickard to Officiate as Deputy ConserTatori ith grade. 

,, A. Weston to Officiate as Assistant Cous&jrator, 1st grade. 

No. 101 (Forests).— Consequent on Mr, E, P. PoperCe rf^um 
from furlough, the following alterations of rank are ordered, 
with effect from the 24tli November, 1882 

Mr, P. J. Carter to Officiate as Deputy Conservator, Brd grade. 

„ T. H, Aplin to Officiate as Deputy Conservator, 4th grade. 

„ H. B, Ward to Officiate as Assistant Conservator, 1st grade. 

No. 102 (Forests).— ilfr. T, A. ffauxweU, Assistant Conser- 
vator of Forests, 2nd grade, is appointed officiate aa 
Assistant Conservator of Forests, Ist grade, with effect from 
the 27th November, 1882, the date on which he passed the 
Higher Standard examination iu Burmese. 

No. 103 (Forests).— TAs 7tk December^ 1882.— ITr. W. J. 
O/ioer, Deputy Conservator of Forests, made over, and ifr. 
P. J, Caritr, Deputy Conservator of Forests, received, 
charge of the Tharrawaddy Forest division on the forenoon 
of the 25th November, 1882. 


3. — Assam Gazette- 

No. 297 (Forests) —23rd November, 1882.-3/r, T. Jetltcoe, 
Officiating Deputv Conservator of Forests, received chyge 
of the Goulp^ra division irom Mr. D. P. 

AssisUnt Conservator, on the forenoon of the 19lh October, 

1882. 

No 995 (ForB8T8).-7(A December, 1882.-3fr. T.J. CampbM, 
^ Sub-Assistent Conseryator of ForeaU in Amm, « •1'^'^ 
to Officiate, until farther order., aa an iWwtont 

of Forest, of the 3rd Grade, with effect from the Srd Beptem 
her, 1882. 

4, — Bombay Gazette — 

hours. 


5.— Madras Gazette — 

To he Conservators of Poreste of the 1st grade . 
LUuUna^-Colonel W. J. Se<^tan, M*lr«i 8Uff 

Major J. C. Dotxum,^t» Staff Corps. ^ 

To he ‘Cofieervcuore of Forieteof the M gr^ : 

M<^or a. J. VaaSc^. IW- 
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• • • Major VanSomren ^ill officiate in the 2nd grade of 
Coneenators of Forests until further orders. 

« • • • 

hih Decmhevy 1882 . — Extension of Leave . — One month’s exten- 
sion of privilege leave is granted to Mr. W. Carroll^ Sub- 
Assistant Conservator of Forests, in continuation of that 
already granted in page 1161 of the Fori Si. George Gazette. 
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6. — Madras Gazette — 

Rktinub Departhent.— I n (■'tcrciup of the power conferred by 
section 1 of the Madr&s Koro^t Act, V o." 1882 (Madras) the 
Bight Honorable the Govenu.r in Council directs that the’su' 1 
“ Madras Forest Act, 1882 ’’ shall come into force on the fir^t 
day of January 1883. 

The Right Honorable the CJovonior in (.oiincil is pleased to notify 
that in future the Presinency bliall be divided, for pnrposes of 
Forest Administration, into two Cin los, tiio Northeni and 
Southern, vrliich will comprue tlie Districts shown below 
respectively : — 

Northern, — Ganjam, Vizagapatam, Godavari, Kistna, Kainool 
Nellore, Bellary, Anantapur, Cuddapah, Nilgiri^ * 

Chingleput, North Arcot South Aroot, Salem, \ rich- 
inopoly, Tanjore, Coimbatore, Madura, Tinnevelly, Malabar 
South Canara. ’ 

Appointments. 

The following appointnienfs arc made provisionally and subject 
to such modifications as may hereafter be necessary when the 
final ciders of the Government of India an recci-eG on the 
re-organization of the I'orest Department. — 

Walker, Major J. CarnphelL to be Senior Conservator of ForesU, 
and to be in charge of the Southern Circle. 

Gamble, Mr. J. S., of the Lengal Forest Department, to bo 
Junior Conservator of Forests, and to bo in charge of tho 
Northern Circle. 

Higgens, Mr. A, W. B., of tho Madras Civil Service, to bo Deputy 
Conservator of Forests, 1st grade, and to bo District Forest 
Officer, Cuddapah. 

Sim, Mr. H, A., of tho Madras Civil Service, to bo Deputy Con- 
servator of Forests, Ist grade, and to bo District Forest 


Officer, Kurnool. 

Cherry, Mr. J, W., to be Deputy Conservator of Forests, 2nd 
grade, and to be District Forest Officer, Salem, but toconlinao 
on the special duty ho is now engaged on in connection with the 
selection of Reserves. 

Douglas, Mr. C, G., to be Deputy Conservator of Forests, 2ml 
grade, and to be in obf-go of the Central Forest Offices 
and of the Central Office of Accounts. 

Peet, Mr. A. W., to be Deputy Conservator of Forests, 2nd grade, 
and to be District Forest Officer, Coimbatore. 

Vincent, Mr. F. (FA., to be Deputy Coneeryator of ForeiiU, Srd 
grade and to be District Forest Officer, Nellore— to jom on 


Hooper, Mr. E. D. M., to be Deputy Conservator of Forests, #rd 
grade, and to be District Forest Officer, Bellary. 

Wooldrige, Mr. H. L., to be Deputy Conservator of ForeiU, 8rd 
grade, md to be District Forest Officer, South Arwt. 

H%nt. Mr. W. a, to be Deputy (^nsetvator of Foreete, 8rd 
g^e, and to bo District Forest Officer, Tinnevelly. 

M^gm Mr. B. W., to be Deputy 

grade, and to be District Forest Officer, MaUbar. 
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Jago, Lieutenant-Colonel R. S., to be Deputy Conaerrator of 
Forests, 4th grade, and to be District Forest Officer, Nilgiris. 
Qaae Mr. H. A., to be Deputy Conaervator of Forests, 4lh 
grade, and to be District Forest Officer, Madura, but to 
continue to act aa District Forest Officer, Nilgiris, daring the 
absence of Lieutenant Colonel Jago on leave, or until further 

orders. , ^ . -r. 

Boileau, Mr. E. ff., (on leave) to be Aaaistant Conservator 
of Forests, let grade, and to be District Forest Officer, 

Kistna, . 

Hadjield, Mr. O., (on leave) to be Assistant Conservator of 

Foreats, 2nd grade. 

Stanhrough, Mr. A. W. C., to be Assistant Conservator of 
Forests, 2nd grade, and District Forest Officer, South Canara, 
but to act as Deputy Conservator, 4th grade, during the 
absence of Colonel Jago on leave, and to act as District Forest 
Officer, Salem, during Mr. Cherry e employment on special 
duty, or until further orders. 

Brougham, Mr. J. H. B., to bo Assistant Conservator of Forests, 
2nd grade, and to be District Forest Officer, Anantapur— to 
join on relief at Bellary. 

Brasier Mr. C. E., to be Assistant Conservator ot Forests, 
8rd grade, and to do duty under the District Forest Officer, 

South Arcot. i. « * 

Porter Mr. H. J. A., to be Assistant Conservator of Forests, 
3rd ^grade, and to do duty under the District Forest Officer, 
Coimbatore. 

Luehington, Mr. A. W., to be Assistant Conservator of Forests, 
3rd grade, and to do duty under the District Forest Officer, 
Cuddapah. 

Ilomfray, Mr. George, to be Assistant’ Conservator of Forests, 
3rd grade, and to do duty under the Conservator, Northern 
Circle. _ , 

The above appointments will take effect from the 18th December, 

1882. 
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1.— GAzirtx or Ikou— 


No. 95F . — ^Zrd January^ 1883,— The services of M<^or 0< J. 
VcLnSomereUj Officiating Conser\utor of Forests of the 2nd 
grade, who, in the Notification of thij^ Department, No. 987 K., 
dated the 7tb December, 1882, was appointed to be Assist ^nt 
Comptroller General (Forests), an* placed at the disposal of 
the Department of Finance and C ummeroe. 

No. 140F . — The 1th February^ 1883. Mr, A. E. Lowrte^ 
Sub-Assistant Conservator of h^rests in the North- Weatern 
Provinces and Oudh, ib transferred to Ajmere. 


No. 158F.— TAe Voth February, 1883.-— -«/r. Jf. Nl Ferrari, 
Deputy Conservator of F'orests In British Burma, who has 
been deputed to tlie charge of the Forests of Port Blair and 
the Nicobars, is appointed to be ex-officio an Assintaut huper- 
intendent in that Settlement, with effect from tiu* date on 
which he may assume charge of hU duUoat and until further 
orders. 


No. 161F.— 7%< Ulh February, 1888.— Con.eqneiit on the 
return from furlough of Lieutenant' (klonel W. J. Seaton, 
M.8.0, Conservator of Forests of the Ist gr.de, in charge 
of the Tenasserim Circle in British Burma, the ful lowing 
officers will revert to the substantive appointments indicated 
opposite their names, with effect from the ff9th Jauuarj, 
1883 


Captain E S. Wood, Officiating ^niervator of Forests, let 
pade, Oudh,— to Conservator of I crests, 2nd grade, Oudh. 

Major G. J. VanSomeren, MN.I, 

Foreste, 2ad grade, and Assistant 

(Forests), — to Consci (Stor of Forest., 3rd grade, and As.»t- 
ant Comptroller General (F oresU)# 

JMV* TP P "Punert Officiatinc Conservator of Foreste, 3rd grade, 

CM. ■" “=;r“ 

Deputy Conservator of Foreste, 2nd grade, Bntiah Burmte 


2.— Punjab Gazette— 

K<u le^n. 

Carr, Planiaiion with effect from the 

charge of the Change Mg j v 'sarrtit Probalioiier, 
16 th November, 1882, vice Mr. J. E.Jfwrttt, triovmaane, 

irho returned to the Cb«nba Diviswn. 

No. 27r~>Tr<mtftrr^MT. J. X. BmtU, VvAMomk, Forest 
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Department, from the Ghamba to the Gnjranwala Division 
which he joined on the afternoon of the 2nd January, 1883. * 

S.— Nobth-Wfstbrn PnoviNOBs Gazette— 

No. 204.— January^ 1883 .— the Higher Standard in 
Hindustani^ 

1. J!fr. A. F. Broun, Assistant Conservator of Forests. 

2. Mr, J. C. Murray, Sub- Assistant Conservator of Forests. 

8. Mr, J, S» Battie, Sub- Assistant Conservator of Forests. 

4. Bahu Kanhaiya Lai, Sub- Assistant Conservator of Forests. 

No. 153 . — The Februanj, 1883 — Bahu Karuna Nidhan 

Muharji, Piobationer in the Forest Department of the North- 
Western Provinces and Oudh, to be a Sub- Assistant Conser- 
vator of Forests, with effect from the 18th January, 1883, 
vice Mr* A* E, Lowrie, transferred to Ajmere. 

No. 147 . — The Sth February, 1883.— -In continuation of Noti- 
fication by the Government of India, Home Department 
(Forests), No, 890F., dated 20th November last, the follow- 
ing appointments are made, with effect from the 3rd September, 
1882, consequent on the ro-organisation of the superior stafif 
of the Forest Department under the Government of India 

To be Deputy Conservators of the 2nd grade* 

Mr* W* R* J* Brereton. 

I, C. J. Fonsonhy* 

To be Deputy Conservators of the Zrd grade* 

Mr* W* Q* Allan, 

Major J* E* Campbell, 8.0. 

To be Deputy Consen'vators of the Ath grade* 

Mr* E. McA, Moir* 

„ J. ilf. Braidwood* 

„ E* P* Dansey* 

„ S* E* Wilmot* 

To be Assistant Conservators of the Ist grade* 

Mr* 0. Oretg* 

„ N* Hearle* 

„ E* F. Litchfield* 

„ A* F* Broun* 

To he Assistant Conservators of the 3rd grade* 

Mr* F, B* Bryant* 

,y M* H* Clifford* 

,1 A. O* Hobart-Hampden* 

4.»Obhtbal Paovikobb Gazette-^ 

No. SIO.— ne 24tft January, 1883.— JJfr. M. S. 
imt Conserrator of Forests, 3rd is promoted to lU* 

2nd gtade^ vitb effect from the Ist Deoember teat. 
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No, 811,'— Jtfr. O. H Taylor^ Assistant OonfleirAtoi* of Foratf^ 
8rd grade, has passed the proscribed examina^on in Hin« 
dastani by tho Higher btandard. 

No. 812,— Tho Chief Commissioner Is pleased to appoint Mfm 
Q% F i Taylor^ Assistant Coiisorrator of Forests, 8rd grade^ 
to be an Assistant Con^^- f\ator of the 2nd grade, with effect 
from the 10th liect-mbei Jasu 

No. 405. — ilfr. //*. Moore, Assistant Conserraior of Foresta, 
attached to the Direction Dui^son, is transferred to Seont 
during the absence on leave of Mt , W. Jacoby Deputy CoQ« 
servator, or until further orders. 

No. GOG . — The llih Fthruaiy, — One month’s priTlIoge 

leave of absence is granted to Mi, L. A. W, Kind, ANfistant 
Conservator of Forests, Na^rpur Division, with effect from tho 
date on which he may avail himself of it. 

Mr, II, Moore, Assistant Conservator of Forests, nttache^l to tho 
Direction Division, will hold charge of the Nagpnr DivisioOi 
during KvuVs absence, or nutil further orders. 

5,— British Burma Gazette — 


No. 17.— r/itf 18</i January y 1883.— Jlfr. A. Weston, Aieietant 
Conservator of Forests, reports his arrival at Rangoon from 
special duty at Dehra Pun on the afternoon of the 28th 
December, 1882, and was placed on special duty in the office 
of the Conservator of Fdrests, Pegu circle, Rangoon. 

Mr, Weston made over hla duties at Rangoon on the afternoon 
of the 8th January and assumed charge of the Prome Forest 
division from Mr, J, Adamson, Deputy Conservator of Forestfi 
on tho 10th January, 1883, after noon. 


No. 18.— il/r. J, Adamson, Deputy Conservator of Forests, 
assumed charge of the Western Forest division, Pegu circle, 
from Mr, J, Nisbet, Deputy Conservator of Forests, on the 
12th January, 1883, after noon. 

No. 19.— rAe 18/A January, 1883.— ^r. A, Weston, Assistant 
Conservator of Forests, reported his retnm at Dehra Dun, on 
the afternoon of the ' 5lh December, 1882, from the privilege 
leave granted to him in this Department notification No. 77, 
dated the 17th September, 1882. 

No. 24.— 29tk January, 1883.— 3fr. H. O, AieisU 

ant Commissioner, relinquished charge on the 18th January, 
1888 of the forest duties in the Amherst district to which he 
was appointed by notification No. 1 (Forests), dated the 4t]i 
idem. ^ ^ . 

No. 2h.-m iBt Fehnartf, W.J. 

Seaton, Conservator of Forests, TeuMserim ^rt.d 

bis wrivsl at Eangoon, on the foOTOon of A. 29th Jann^ 

1888, from tho furlough ^ TLsSi^3l*.Kf 

Madias Military D^artoient noUficajtiott HOi »*?» dated the 

5th April, 1881* 



i? 
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Ho. 9Q,^Th$ 8th February^ 1888^Jfr. J. 0. Murray^ Offici- 
ating Assistant Conservator of Forests, reported his arrival 
at Moulmein on the forenoon of the 27th Jannary, 1883. 

Mr, Murray is placed in charge of the Ataran Forest Division, 
TenassSrim circle, as a temporary measure, during the absence 
of Mr, F. W, Thdluseonf or until farther orders. 

6.<— Asbau Gazette— 

The 8th January^ 1883. — In consequence of the reorganisation of 
the superior staff of the Forest Department under the Govern- 
ment of India, the following appointments and promotions, 
permanent and officiating, are made in the Bengal-Assatn 
list, with effect from the 3rd September, 1882 
FermanenU 

To he Deputy Conservator oj Forests, Zrd grade, 

Mr J. T, Jellkoe, Assam. 

• « # * « « 

To be Deputy Conservators of Forests, ^th grade, 

Mr, A. J, Mein, Assam. 


Qffidaiing, 


Mr, J, T, Jellxcoe, Deputy Conservators of Forests, 3rd grade, 
Assam, to officiate in the 2nd grade, vice Mr, J, S» Qadble, 
Officiating Conservator of Forests, Bengal. 

Mr, A, J, Mein, Deputy Conservator of Forests, 4th ^ade, 
Assam, to officiate in the 3rd grade, vies Mr, J, T* JelUcoe, 

• * a # # # * 


7.— Madras Gazette— 


The ZZrd January, 188Z.^Appoiniment,mm,Mr, T, 0, O^oadoia, 
Third-class Ranger, Cuddapah, to act as Second-class. Ranger, 
from 1st January, 1883, daring the absence of Mfp JF, 
ISevman on leave, or until further orders. 

Appoinimeid, — T, A. Moduranayagum Pillai, Acting Second 
class Banger, Coimbatore Divieiop, to be Second-efcws Ranger 
from 1st January, 1883* 


Bombay Gazette— 


Hp. 1484.— 22 ?mI Fdnwury, l888.-«-ilfr. M, If Crux, Sub-Assist- 
•nt Conservator of Forests, 2nd grade, to officiate as 
Sub-Assistant Conservator of Forests of the Ist grade with 
effect from 30th November, 1682, and Messrs, F, S, Meneses 
and Oanesh Krishna Shdhdne, Sab-Assistant Conservators 
of Forests of the Srd grade, to officiate as Sub-Assistant 

Conservators of Forest# of the 2nd grado ffitb rfbet from 
1st JanoAiy, 1888. 

a#. w. a. BtAam, AsMtairt OonMmtor of 

VoiWtO. Jmi boaa dknred bj Hor SMieteqr of State 

for Indi* to retain to duty rritliin the period of hia mve. 




XTRACTS 


PROAv pFPiClAL pAZETTES. 


1.— Gazette op Iitdia—- 

No. 189P.— Februaiy, 1883— The ordpre ronteined in the 
Notification of tins Department, No. IfilF., datod the ](!th 
instant, directing the rerersion to their Rubstantire appoint- 
ments of Captain E. S. Wood, itojor Q. J. Kan, Wi n, and 
Mr. E. P. Popert, in conseoneiiec of the return from luilough 
of Et£vi6/iatii-Coion€l 11 . J, H^taton, mil have ofTect from the 
3rd February, 1883, inucad of from the 29th damiary as 
therein stated. 

No* 12bl.““10/^ Alctt'chf 18)^3.— Cr» J, Picn Softitrcti 
having been appoiated to be Assistant CompfnJler General, 
Forest Brandi, a&->amcd charge of his duties, after noon, on 
the 2nd February, 1883. 

This supersedes Notdication No. 79G, dated ICth February, 
1883, published page 122 of Part 1 of tbo Gazette tf India 
of the 17th idem. 

No, 1283. — The following addendum to the Codes of the Finan- 
cial Department is published for general information : — 

Civil Leave Code. 

Page 189. 

Section 133il. 

Buie L 


Add the following to the Buie : — 

But a Lower Subordinate in the Forest Survey, or a Forest 
Subordinate in Kumaun and Qarhwal, who is prevented from 
availing himself of leave daring recess, may be allowed to take 
privilege leave under the ordinary Rules, service towards 
such leave counting from the date of return from recess leave. 
Privilege leave will not be granted except upon a certificate 
from the Head of tb» Party to which the officer is attached 
that he was prevented from availing himself of the recess 
leave in consequence of the exigencies of the service,” 

2.~Calcutta Gazette— 

The 2Ut March, 1883— J/r. A. W. Stark, Offiebting Deputy 
Magistrate and Deputy Collector, Rejmebal, Sonthu Pergun- 
nahs, is transferred to the eudder etation of that district, and 
is appointed to hare charge of the Damin Forests, in the 
Sonthsl Peigunnahe. 


3,— Punjab Gazette— 

No. 72 . — The 22nif Febraary, 1888.— Jfr. G. 0. MinnOcn, 
Deputy Conservator of Foreeto, 

Division, on tie foresoon of the 8ui February, 1888, 
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on return from the priyilege leare of absence granted him in 
Puiyab Oovemment QazttU Notification No. dated 3rd 
Febrnaiy, 1888, relieriDg Mr, J, H. Lace, Assistant Conser- 
vator of Forests, who returned to the Gujranwala Division. 

No. 11,— The 23r(f February, 1883.— Promotions. — In accordance 
with paragraph 8 of the Resolution of the Government of 
India, in the Home Department (Forests), No. 17F., dated 
20th November, 1882, the Hon’ble the Lieutenant-Governor 
is pleased to make the following promotions among the 
Deputy Conservators of the Punjab Forest Department, with 
effect from 3rd September, 1882 : — 

To he Deputy Conservators of the Zrd grade— 

Mr. J. C. McDonell; Mr. A. E, Wild; Mr, C, F, Elliott. 

To he Deputy Conservators of the ^th grade — 

Mr. G, G. MinniJcen ; Mr, W. Shakespear ; Mr. E. Forrest ; 

Mr. F. 0. Lemarchand. 

4.— Central Provinces Gazette — 

No. 428A. — The 1st February, 1883.— With reference to Noti- 
fication No. 126, dated 15th ultimo, Mr. F. A. T, Phillips, 
C.S., Assistant Commissioner, assumed charge of the office of 
Personal Assistant to the Chief Commissioner, on the fore- 
noon of the 22nd idem. 

No. 448. — Mr. W. Jacob, Deputy Conservator of Forests, 
availed himself on the afternoon of the 23rd ultimo of the 
privilege leave granted him by Notification No. 184 of the 
17th idem, making over charge of the Seoni Forest Division to 
Mr. H. Moore, Assistant Conservator of Forests. 

No. 763.— 23rd February, 1883. — Mr, W. Jacob, Deputy 
Conservator of Forests, returned from the leave granted him 
in Notification No. 184 of the 1 7th January, 1883, and 
resumed charge of the Seoni Forest Division from Mr. H. 
Moore, Assistant Conservator, on the forenoon of the 7th 
current. 

No. 764. — Mr. H. Moore, Assistant Conservator of Forests, 
Seoni Forest Division, is re-transferred to the Direction Division. 

Mr. H. Moore assumed charge of his duties at the Conservator’s 
Office on the forenoon of the 9th current. 

No. 851. — The Ist March, 1883. — With reference to the Gov- 
ernment of India Circular No. 17P., dated 20th November, 
1882, in the Home Department (Forests), and Notification 
of the Government of India, Home Department (Forests), 
No. 890 of the same date, published in the Gazette oj India 
of the 25th idem, the following appointments and promotions 
are made and notified : — 

To he Deputy Conservators *fihe 1st grade— 

Lieut. -‘Colonel H. C. T. Jarrett, v.o. 

Mr, B, H. E. Thompson. 
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To he Deputy Conaervatora of the 2nd grade-^ 

Mr. W. Jacob, 

Captain C, W, Loaach, 

To he Deputy Conservatf^rs of the Brd grade — 

Mr. J, Macphi •^son. 

„ R, H. C, Whittall. 

„ J. McKee. 

To he Deputy Conservators of the Aith grade^ 

Mr. W, P, Thomas. 

„ O. H. Foster. 

„ E. D. M. Hooper. 

To he Assistant Conservators of the let grads’^ 

Mr. li. A. W, Rind, 

„ G. F. Prevost. 
f, J. Ballaniyne. 
f, E. Dohbs, 

J) W. King. 

,y H. Mooie. 

„ A. Stewart. 

To he Assistant Conservator of the 2nd grade— 

Mr. F. G. Hicks. 

To he Assistant Conservators of the Brd grade— 

Mr. M. S, Fowler. 

„ G. F. Taylor. 

To officiate as Deputy Conservators of the Brd grade— 

Mr. G. H. Foster. 

„ E, D. M. Hooper. 

„ L. A. W. Rind. 

To officiate as Deputy Conservators of the Ath grade — 

Mr. G. F. Prevost. 

J, J. Ballaniyne. 

„ W.E.HArcy. 

No. 852.— Consequent on the return from leave of Mr. W. P. 
Thomas^ Deputy Conse- v aior of Forests, the following changes 
in acting appointments will have effect from 25th October, 
1882. 

Mr L. A. W. Rind, Assistant Conservator, officiating as Deputy 
Conservator, 3rd grade, to revert and officiate as Deputy 
Conservator of the 4th grade. 

Mr. W. P. Thomas to officiate as Deputy Conservator of the 
3rd grade. 

Mr. W. E. DArcy, officiating Deputy Conservator of the 4th 
grade, to revert to his substantive appointment of Assistant 
Conservator of the 1st grade. 

No. 853.— Consequent on the transfer of Mr. E. D. M. Hooper, 
Deputy Conservator of Forests, to the Madras Presidency, 
the following promotions are made with effect from 22nd 
November, 1^82 : — 
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Mr. L. if. W. Bind to be Deputy Conservator of the 4th grade 
and to officiate as Deputy Conservator of the 8rd grade. 

Mr. W. E. D'Arcy to officiate as Deputy Conservator of the 
4th grade. 

No. 916,— 10^^ Marchj 1883.— Afr. Chander Kumar Chat- 
terjee, Forest Hanger^ is promoted to the grade of Bub- 
Assistant Conservator of Forests, with effect from the date 
of his completing his coarse of instruction at the Dehra Dun 
Forest School. 

5, — Bbitibh Bubmah Gazette- 

No. 27.— Ibth February, ISSB.^Lieutenant-Colonei W. J. 
Seaton, Conservator of Forests, received charge of the Tenas- 
serim Forest^Circle from Mr. E, P. Popert, officiating Conser- 
vator of Forests, on the forenoon of the 3rd February, 1883. 

No. 158F. — The \hth February, 1883. — Mr. M. H, Ferrars, 
Deputy Conservator of Forests in British Burmah, who has 
been deputed to the charge of the forests of Port Blair end 
the Nicobars, is appointed to be ex-officio an Assistant Super- 
intendent in that Settlement, with effect from the date on 
which he may assume charge of his duties and until further 
orders. 

No. IGIF. — The 16<A February, 1883. — Consequent on the 
return from furlough of Lieutenant-Colonel W. J. Seaton, 
Conservator of Forests of the 1st grade, in charge of 
the Tenasserim Circle in British Burmah, the following officers 
will revert to the substantive appointments indicated opposite 
their names, with effect from the 29th January, 1883 
# * * 

Mr. E. P. Popert, Officiating Conservator of Forests, Srd grade, 
in charge of the Tenasserim Circle in British Burmah, to 
Deputy Conservator of Forests, 2nd grade, British Burmah. 

6. — Madbah Gazette — 

No. 26. — The 23rcf February, 1883.— A/r. E. H. Boileau, Assist- 
ant Conservator of Forests, 1st grade, Kistna, having returned 
to duty on the afternoon of the 3rd instant, the unexpired 
portion of the privilege leave granted him in the Gazette of 
the 31st October last is cancelled. 

No. 34.— nc m March, 1883.— Afr. J. Ferguson, Deputy 
Conservator of Forests, Nilambur, privilege leave for two 
months from or after the 8th instant under Section 136 of 
the Civil Leave Code. 

No. ^^.--March 20^/^, 1883.— A/r. A. W. Peel, Deputy Conser- 
vator of Forests, 2nd grade, Coimbatore, two months’ privilege 
leave, from or after the 24th instant, under Section 73 of the 
Civil Leave Code. 

Appointment.— Mr. Charles A. Eher Hardie has been appointed 
Banger, First Class, Tinnevclly District. 

No. 2070.— 12«A March, 1883.— -Vr. T, B. Fry, Aseistant Con- 
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gervator of Forests, let grade, is allowed furlough for 18 
months from the 15th May, 1883. 

No. 2071. — Mr. R. G. WrougUon^ Assistant Conservator of 
Forests, 1st grade, is allowed furlough for 15 months from the 
15th May, 1883. 

No. 2143.— 14M March 1883.— Afr. A. T. Shutthworth Con- 
servator of Forests, N. D., is allowed privilege leave of absence 
for 3 months from the 13th proximo, or such subsequent date 
as he may avail liimself of it. 

ilfr. TV. H. A, Wallingcrj Deputy Conservator of Forests, 2nd 
grade, is appointed to act as Consrnator of Forests, N. D., 
during the absence of Mr, Skuttleworih on privilege leave. 




y. jpXTE^CTS FI\pM pFFICIAI. pAZETTES. 


1. — Gizbttb or India — 

J 883.— That part of Notification 
No. 890P., dated the 20th November, 1882, which di^ect‘^ the 
transfer of -^fr. A. Smythies, AssisUnt Conservator of Forests, 
from the North-Western Provinces to the Punjab, is hereby 
cancelled. ^ 

No. 843F . — The Aprils ISSS.—ATr. 0, Oreig^ Assistant 

Conservator of Forests of the Ut grade in the North Vv'est- 
ern Provinces and Oudh, is permitted to resign his appoint- 
ment in the Forest Department, with effect from the 10th 
February, 1883. 

No, 352 F. — The 20th Apttly 1883.— W» Jacoby Deputy 
Conservator of Foiosts of the 2nd grade in the Central Pro- 
vinces, is appointed to officiate, until further orders, in the Ist 
grade of Deputy Conservators, with effect from the 13th 
December, 1882. 

No. 362F.— rne 25f^ Aprily 1883.— Jlfr. TP. H, Beyaoldsy 
Deputy Superintendent of Forest Surveys, is granted six 
months’ furlough, under Section 49 of the Civil Leave Code, 
together with the usual subsidiary leave, with effect from the 
let May, 1883, or such subsequent date as he may avail him* 
self of the same, 

JE. F. Litchfieldy Assistant Conservator of Forests, let 
grade, attached to the Forest Survey Branch, is appointed to 
officiate as Deputy Superintendent of Forest Surveys daring 
the absence on furlough of Mr, Beynolds or until further 
orders. 

No. 886F— 27th April, 1888 — i/r. L. G, Smith, Officiating 
Assistant Conservator of Forests of the 8rd grade in the 
Punjab, is confirmed in bis appointment, with effect from the 
10th February, 1883. 

No. S88F.— 3/r. A. Campbell, Officiating Assistant Conserfhtor 
of Forests of the 3rd grade in the North-Western Provinces 
and Oudh, is confirmed in his appointment, with effect from 
the 24th April, 1 883. 

2. — Calcutta Gazette— 

The 20th March, 1883.— Mr. Fuchs, Assistant Conservator of 
Forests, 1st grade, Singbhoom Forest Division, is allowed 
furlough for 18 months on medical certificate from the 10th 
April, 1883, or such subsequent date as he may avail himself 
of it. 

Hr. S. L. Htinig, Officiating Assistant Conserrator of Forest*, 
will take temporary charge of the Singbhoom Diruioa m 
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addition to his other duties, until relieved by Mr. D, E, 
Hutchins^ Deputy Conservator of Forests, now on privilege 
leave. 

Mr. R. H. M. ElltSf Deputy Conservator of Forests, 2nd grade, 
Teesta Forest Division, is allowed furlough for two yeais 
from the 1st March, 1883, or such subsequent date as he 
may avail himself of it. 

Mr. A. R. Grant., Deputy Conservator of Forests, Julpigoree 
Division, will take chaige of the Teesta Division, and Baku 
Sree Dhur Chuckerhutty, Forest Raiisrer, 3rd grade, attached 
to the Buxa Division, will reliexe Mr. Grant. 

Mr. W. Johnston j Assistant Conservator of Forests, 1st grade, 
at present engaged on the examinaiion of private forests m 
the Loliardiigga Di&trict, is allowed fui lough for one year from 
the loth Apiil, 1883, or such subsequent date as he may 
avail nimselt of it. 

Mr. C. A. G. LilUngston, Assistant Conservator of Forests, 
attached to the Conservators office, and at present employed 
on the examination of private forests in the Hazareebogh 
District, is allowed exarmn|ition leave for two months, with 
effect from the llth March, 1883, or such subsequent date as 
he may avail himself of it. 

3, — North -Wkstehn Provinces Gazette- 


No. 398. — The I9f/* Aprils 1883. — In continuation of Notifica- 
tion No. lf)3, dated 8th February, 1883, Babu Karvna Ntdhan 
Mukarjiy Sub-Assistant Conservator of Forests, to the Dehra 
Dun Division of the School Circle. 

No. 399. — The 19i/j April, 1883. — Bahu Karuna Nidlian 
Mukarji, Sub-Assistant Conservator of Forests, Dehia Diin 
Division, privilege leave from the 9th February to the 25th 
Match, 1883, both dates inclusive. 

No. 407. — In supersession of Notification No. 212, dated 26th 
February, 1883, Mr. W. R. J, Brereton, Deputy Conservator 
of Forests in charge of the Ganges Division of the Central 
Circle, leave to Europe on medical certificate for one year, 
from the afternoon of the 28th February, 1883. 

4.— Bombay Gazette — 


No. 2865.— In modification of the Government Notifications 
noted in the mat gin* His Excel- 
le“«y **>9 Qoveinor in Council is 
dated 28th idem. pleased to sanction the following 

arrangements : — 

Jiff. G. M, Ryan to act as Assistant Conservator of Forests, 
Poona, vice Mr. Wallinger, appointed to act as Conservator of 
Forests, N. D., and to act as District Forest Officer, East 
Khdndesh, on the return to duty of JIfr. Shuitleworih. 

On the departure of Jlfr. R. (7. Wroughton on furlough, Mr. 
W. Q* Betham, District b'orest Officer, East Khandesh, to be 
District Forest Officer, N&ik, Mr. Qibaon holding 
East Khandesh in addition to his own Dutriot of Wes^* 
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Kh^ndesh until A/r. G, 
latter District. 


M. Ryan assumes charge of the 


Afr. R, P , Ryan to act as Assistant Conserrator of 
Belgaiim, until further ordeis. 


Forests, 


No, 2700.-£omiav Cattle, 4th April, 1883.-i/r. Wdman 
Ramcnandra Gaunde, substantive pro tern. 3rd grade Bub- 
Assistant Conservator of Forests, is allowed privilege leave of 
absence for one month, from the 10th instant, or from such 
subsequent date as he may avail himself of it. 

Afr. Gopdl SiominraOy horestirof Bagalkot, is appointed to act 
as 8nl grade Bub- Assistant Conservator of Forcbts duiiog 
the abseme of Mr Ganndi on privilege leave. 

No. 2/07 — Mr. J A. Barnes^ C.B., Foiest Settlement 

Ahniednat,nr, is allowed furlough lor seven months, under 
Section 49 of the Civil Leave Code, Fifth Fdition, fiom such 
date in May next ns he may avail himself of it. 

No, 3026 — -jT/ie l8//i Apir(j ^883. — Mr. G. Bethavi, Assist- 

ant Conbervatoi* of Foiests, let grade, having returned to 
duty oil the 13th March, 1883, the unexpired portion of the 
six months’ leave of absence on urgent private affairs granted 
to him by Government Notification No. 6489 dated 19th 
September, 1882, is cancelled. 


5.— Madras Gazette— 

» 

The \0tk April, Appointment. ’^Somasundra Moodelly, 

Wood Overseer in the Nellore District under the Jungle Con- 
servancy Fund, is appointed to be a Bub- Assistant Conservator, 
2nd grade, on Rupees 150, from tiie 1st April, 1883. He will 
continue to be employed in the Nellore Distiict, 

The IZth Aprily 1883 . — Appointment and Transfer . — Consequent 
on the amalgamation of the “ Forest” and ‘‘ Jungle Conser- 
vancy Btaffs in the District of Cuddapah, Mr. II. H. Ward 
is appointed to be a Forest Ranger, 3rd giade, on Rs. 80, and 
transferred to the charge of the Kodur Range, relieving Forest 
Banger Srinivasa RoWy who is transferred to the Siddbavattam 
Bange. This order will take effect from 1st Apiil, 1883. 

The lAth April, \Z%Z.^Appointment.^Mr. H. J. McLaughlin, 
Head Constable in the Rainool Police, is appointed to be a 
Probationary Forest Ranger, 5th grade, on Rs. 50 per mensem 
in the Kurnool District, and is posted to the Yerramalai 
Bange. ^ ^ ^ 

No. 2bZ.—The llth April, 1883.— Jfojor J. C. Doveton, &ieff 
Corps, Conservator of Forests, Ist grade, Central Provinces, 
is granted furlough (p.a.) out of India for 1 year and 180 
days, under Rule IX of the Regulations of 1868, with the 
necessary subsidiary leave. ^ t j i. 

JSrratum.^ln the Notification of appointments published at 
page 434 of Fort St. George Gazette, dated 3rd April, 1888.— 
For “Mr. 0. A. Eher Hardie, Ranger, First Class, to act as Sub- 
Assistant Conservator, Second Class, Tinnevelly District. 

Bead « Mr. C. A. Eher Hardie to bo Sub- Assistant Conservator, 
Second Glass, on probation, Tinnevelly District. 
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6. — Gbvtral Pbovivcbs Gazbttb — 

No. 765. — The 24//i February^ 1883.~ilfr. Z. il. FT. /?tW, As* 
sistant Conservator of Forests, availed bimself, on the after- 
noon of the 14th current, of the privilege leave, granted himbj 
Notification No. 606 of the 13th idem, making over charge of 
the Nagpur Forest Division to Mr, H, Moore, Assistant Con- 
servator of Forests. 

No. 1571 — The l^th April, 1883.-^ Consequent on the transfer 
to the Punjab of Mr. W, E. D^Arcy, Oificiating Deputy Con- 
servator of Forests, the following changes in acting appoint, 
ments will have effect from 14th March, lo83:— 

Mr. W. E. D'Arcy, officiating Deputy Conservator of Forests of 
the 4th grade, to revert to his substantive appointment. 

Mr. W. King, Assistant Conservator of Forests of the Ist grade 
to officiate as Deputy Conservator of Forests of the 4th grade. 

7. — >BaiTisH Borma Gazette— 

Temporary Fromotione, 

No. 29. — The 13/^ March, 1883. — Consequent on the appoint- 
ment of Mr. E. P. Popert, Deputy Conservator of Forests, 
2nd grade, to officiate as Conservator of Forests, Tenasserim 
Circle, the following temporary promotions were made, with 
effect from th^ 7th December, 1882 : — 

ilfr. P. J. Carter, Deputy Conservator, 4th (officiating 3rd) 
grade, to officiate as Deputy Conservator, 2nd grade. 

Mr. T. H. Aplin, Assistant Conservator, 1st grade (officiating 
Deputy Conservator, 4tli grade), to officiate os Deputy Con- 
servator, 3rd grade. 

Mr. H. B. Ward, Assistant Conservator, Ist grade, to officiate 
as Deputy Conservator, 4th grade. 

Alterations of Ranh, 

No, 30.— 13fA March, 1883. — Consequent on the return from 
furlough of Lieutenant^ Colonel W. J. Seaton, Conservator 
of Forests, the following alterations of rank were made, with 
effect from the 3rd February, 1883, on which date Lieutenant^ 
Colonel Staton resumed charge of the Tenasserim Circle from 
Mr, E, P. Popett : — 

Mr. P. J, Carter, Deputy Conservator, 4th (officiating 2nd) 
grade, to officiate as Deputy Conservator, 3rd grade. 

Mr, T, H, Aplin, Assistant Conservator, Ist grade (officiating 
Deputy Conservator, 3rd grade), to officiate as Deputy Con- 
servator, 4th grade. 

Mr, H, B, Ward, Assistant Conservator, Ist grade, officiating 
Deputy Conservator, 4th grade, to revert to his substantive 
Eppointment. 

Ho. Z\.—The 27th March, 188S.— JTr. M, H. Ferrarc, Depttty 
Oonservator of Forests, 2nd grade, reported his return to 
Bangoon on the 22nd February, 1883, from the fu^oo^ 
muted to him in General Department NotificaUon No* h 
patod the ffth Jaanaij, 1881* 
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6.-^PnKJAB Gazette— 

No, 120 . — The 27th March^ 1883.— 3/r. 0. Rossitorj Sub- 
Assistant Consemtor of Forests, Jheluoi Division, has ob- 
tained three months’ pririlej^e leave of absence, under Section 
73 of the Civil Leave Code, with effect from the afternoon 
of the 12th March, 188S. 

No, 126 . — The ZOth Marck^ 1883 . — Colonel G, Batchelor, Deputy 
Conservator of Forests, Punjab, resumed charge of the Hazara 
Forests Division on the forenoon of the 16th March, 1883, on 
return from the privilege leave of absence granted to hint in 
Punjab Government Gazette Notification No. 10, dated 8th 
January, 1883, relieving Mr, E, Forrest, Assistant Conserva- 
tor of Forests, Punjab. 

No. 100.— m 18/A April, 1883.-.Wr. E. McA. Moir, Deputy 
Conscrvatcr of Forests, North- Westeru Provinces, a. as on 
Special Duty in the Punjab in connection with the Hoshiarpnr 
Torrent and the Siwalik hill sides from 15th January to Slst 
March, 1883. 

No. m.-^The 19/A April, 1883.— The Hon’ble the Lieutenant- 
Governor has been pleased to promote Mr. E. Murray, a pro- 
bationer in the Punjab Forest Department, to the rank of 
Bob-Assistant Conservator of Forests, with effect from the 
3rd September, 1882. 
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1. — Gazette op India — 

No. 407F.— May, 1883.— His Excellency the Gover- 
nor-General in Council desires to place upon public record his 
recognition of the eminent services rendered to the State by 
Mr, D, Brandis, Ph, D., C.I.E., Inspector General of Forests 
to the Government of India, who has left India with the inten- 
tion of retiring from the service of Government, 

Mr, Brandis has served in the Forest Department since January 
1856, and has for the last nineteen years been Inspector Ge- 
neral of Forests to the Government of Indio. During this long 
period he has laboured incessantly and successfully to perfect 
the organisation and working of the Departrnent in all parts of 
the country, and under his able administration the Forest re- 
renues have risen from 35 to 95 lakhs of rupees* The directions 
and instructions embodied in his numerous Inspection Reports 
and Reviews will for many years to come form the standard 
manuals for the practical guidance of Forest Officers. It is 
hoped that after his retirement Mr, Brandis will supplement 
the services he has rendered to the cause of Forest education 

in this country by assisting the Government at home to place the 
training of candidates for the superior staff of the Department 
upon a sound and permanent basis. The warmest thanks oi 
the Government of India are due, and are hereby tendered, to 

lIo^4ofp^Tho Bervices of Mr. A. Stewm^ Assistmt Oonser- 
TBtor of Foiesta of the 1st grade in the 
DUtricts, who is at present on furlough, are placed at the dis 
posal of the GoTemment of Bombaj^ _ . 

si 418P.-n« ithMas, 1883.-^r, 

Assistant Oonsemtor of Forests of ® Conservator of 
Gentral Provinces, is appointed 

Forests of the 8rd grade sotsfonhw pro tmpere, with eflect 

of the Notification of this Department, No. 862 Fm “ted tho 
26th ultimo, Mr. W. H. %noWs, Deputy 

Forest Surveys, is granted six j^roWdiary 

49 of the Civil Leave Cods, topther mth the uraai 
leave, with effect from the let June, JJM, ot my WMSq 
date <A which he may arai himaelf of the same. 
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2.— Nobtb-Wbbtbbn Pbotibobb Gazbttb— 

No. 433. — The 7th May, 1883. — In BnperfleBsion of NotificEtion 
No. 290, dated 16th March, 1883, Mr, A, Smythiee, Assistant 
Conservator of Forests, who has returned from furlough, to 
the charge of the Sahdranpnr Division of the School Circle. 

No. 432* — Transfbr. — The 7th May, 1883. — Mr, N. Heark, 
Assistant Conservator of Forests, from the SahAranpur to the 
charge of the Jaunsar Division of the School Circle. 

No. 459. — The l2thMay, 1883. — With effect from the 3rd Sep- 
tember, 1882, the date on which the reorganization of the 
Forest Department took place — 

ilfr. E, Me A, Moir, Deputy Conservator, 4th grade, to officiate 
as Deputy Conservator, 3rd grade, vice Mr, C, Bagehawe, on 
deputation. 

No. 460. — With effect from the above date, Mr. J, M. Braid- 
wood, Deputy Conservator, 4th grade, to officiate as Deputy 
Conservator, 3rd grade, vice Major J, E. Campbell, on furlough. 

No. 461. — With effect from tlie above date, Mr. N, Heark, 
Assistant Conservator, let grade, to officiate as Deputy Con- 
servator, 4 th grade, vice Mr, E. Me A, Moir, promoted. 

No. 462. — With effect from the date of his joining his appoint- 
ment in these Provinces — 

Mr. E, F, Litchfield, Assistant Conservator, 1st grade, to officiate 
as Deputy Conservator, 4th grade, vice Mr, J, M, Braidwood, 
promoted. 

No. 463.— With effect from the 3rd September, 1882, Mr, A.F, 
Broun, Assistant Conservator, let grade, to officiate as Deputy 
Conservator, 4th grade, vice Mr, E, P, Daneey, on furlough. 

3. — Cbnteal Provinces Gazbtte— 

No. 2022. — The 8/A May, 1883.— flfr. J. Maephereon, Deputy 
Conservator of Forests, transferred to the Central Provinces 
by Government of India Notification No. 890F. of 20th l^o- 
vember, 1882, reported his arrival at Nagpur and joined the 
Direction Division on the 13th ultimo. 

Mr, J, Maephereon is transferred to the Chanda Division, of 
which he received charge from Mr, W. P. Thomae, Deputy 
Conservator of Forests, on the afternoon of lit instant. 

No. 205L-TAe 12/A May, 1888.— ifr. L. A. W. Rind, Deputy 
Conservator of Forests, returned from the leave granted him 
by Notifioation No. 606 of 18th February last and Notification 
No. 1740 of 24th ultimo, and resumed chsrge of the Nagpur 
Divirion from Mr, H, Moore, Assistant Conservator of For- 
ests, on the forenoon of the 19ih March last. 

No. 2125.— 27ie 18/A May, 1883. — Eighteen months* furlough, 
ander Bastion 49 of the Civil Leave Code, is granted to Mr, 
H. Moore, Assistant Conservator of Forests, attadied to the 
Direction Division, with effect from the date on which he 
may ayail himself of it. 

No. 2145.— 7!Atf 19/A May, 1888.— One month’s privilege leave 
of absence is granted to Mr, M. S> Fowler, Asiistant Con- 
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oerrator of Forests, Central Proving.- • 

date on which he arailed himself of it. ’ ** ***** **“ *^* 

4. — British Burma Gazbttb 

No. 84F.— 2*^e \7tk Aprils 1883. Conseaiumf nn «fiaa * 

fnm tta 2?.d"F"bru;| 

reported his return to Rangoon from fnrlongh :— 

Deputy Conservator oi Forests 
2nd grade, to revert to his substantive rank. ^ 

Jfr. C. W* Palmer^ Officiating Deputy Conservator of Forests 
3rd grade, to revert to his substantive rank. ’ 

Mr, J. N, Pickard^ Officiating Deputy Conservator of Forests, 
4th grade, to revert to his substantive rank. 

Mr, A, WestoTif Officiating Assistant Conservator of Fore.jts, 
1st grade, to revert to his substantive rank. 

5. — Bombay Gazette — 

Southern Division — The SOth April, 1883. — Mr, Waman Ram- 
chandar Gaunde, District Forest Officer, Kaladgi, delivered 
over charge of the District Forest Office, Kaladgi, to Mr, 
Gopal Swamirao, Forester, 3rd grade, on the 1 6th April, 1883, 
after office hours. 

No. 3404. — The 2nd May, 1883.— 3fr. Shamsher Aga Mina 
Ago, late Acting Sub- Assistant Conservator of Forests, Srd 
grade, was allowed privilege leave of absence from the 2Cth 
March to the 6th April, 1883. 

Mr. Rastomji Hormasji Madan, L.C,E,, is appointed to art as 
Sub- Assistant Conservator of Forests, 3rd grade, vice Mr. 
Shamsher Aga, deceased, or until further orders. 

No. SeU.—The V2th May, 1SS3,— Mr. Ndrdyan Bam Oke, 
Sub- Assistant Conservator of Forests, having jomed hie ap- 
pointment under the Baroda State on the 19th January, 1883, 
the unexpired portion of the fifteen months ^ 

to him by Government Notification No. 3787, dated 12th June, 
1882, is cancelled. i a.. 

No. 3696.— The 14fA J/oy, !883.— 3fr. W. J. 
sistant Conservator of Forests, having retume 
the 11th March, 1883, the unexpiwd porbon of the fiirloug 
granted to him by Government NotificaUon No. 886, dated 
Bth February, 1882, is cancelled. * n •• 

No. tm.—The 16th May, 1883.-J<r. ^“^'S’eah^tadlwed 
Sub- Assistant Conservator of 

privilege leave of absence for one month and fifteen days. 

6. — Madbas Qazutti— _ ,, 

No. 39.— The 27 tk April, 1883 .— Mr. Stave 

Coneerrator of Forests, 4th gra^, will 
acted as Deputy Conservator of Forests, 8^ ^ 

IBth DeoeuTber, 1882, to the date on which Mr. 

Vincent reported his arrival at Madras, 
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No. 60.—- itfr. E, H, Boileau^ Assistant' Conservator of Forests, 
let grade, will be considered to have acted as Deputy Conser- 
vator of Forests, 4th grade, vice Mr, It. W, Morgan., 

No. 63.— Leave.— TAe 1883.— Mr. Q. Hadfield^ As- 

sistant Conservator of Forests, 2nd grade, one month and five 
days’ privilege leave in continuation of his examination leave, 
under Section 136 of the Civil Leave Code. 

No. 64. — Mr. A. W. C. Stanbroughy Assistant Conservator of 
Forests, 2nd grade, three months’ privilege leave from or after 
the 1st instant, under Section 136 of the Civil Leave Code. 
No. 73. — Mr. O, Hadfieldy Assistant Conservator of Forests, 
2nd grade, to bo District Forest Ofl&cer, Goddvari. 

Leave. — The Board of Revenue have granted one month’s privi- 
lege leave, under Section 73 of the Civil Leave Code, to Mr. 
R, W. Morgatiy District Forest Officer, Malabar, with effect 
from 28th April, 1883, or date of availing himself of the leave. 
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1. — Gazette of Ikoia— 

Department, Xo. 3G2F. doled tho 
25th ulUmo, Mr. W. H. i, ’ „.,y SnperiiitSt o 

PoreBt burv,73 is gvanW six months’ ini-longh, on, lor section 
49 of the Civil Loav^e Code, together with the usual subsidi 
ary leave, with effect from the 1st dune, 1883, or any subse- 
quent date on which he may a\ail himself of the same. 

No. 544F. The 25f/i June^ 1883.— The undermentioned Suh- 
Assistant Conservators of Forests are appointed to officiate 
until further orders as Assistant Conservators of Forests of 
the ord grade, with effect from the dates speufied 
3/r. R. X P. Finder, Oudh,— lOlh J\lay, 1883 
Mr, A, E, Loiuric, Ajmerc, — 7tU June, 188d. 

2. — North- Westeun Provinces Gazettl— 

No. 535.— T/ie 13</i June, 1883. — Mr, R, J, P, Finder, Rub- 
Assistant Conservator of Foiests, who has reported his return 
from leave, to the Kheri Division of the Oudh Circle, ns a 
temporary arrungemeiit, from the forenoon of the IDtli Maj, 
1883. 

No. 553. — With effect from the 15th January, 1883, Mr. N, 
JSearle, Officiating Deputy Conservator, 4tli grade, to officiate 
as Deputy Conscr\ator, 3rd grade, vice Mr. E. Me A. Moir, 
on deputation. 

No. 554.— With effect from the 1st March, 1883, Mr. W, G. 
Allan, Deputy Conservator, 3rd grade, to officiate as Deputy 
Conservator, 2nd grade, vise Mr, W, R. J» lirereton, on fur- 
lough ; and • . i j 

Mr. K. F. Litchfield^ Offijiatir? Deputy Conservator 4th grade, 
to officiate as Deputy Conservator, 3rd grade, vice Mr, Ir . Cr. 

No. 655.— With e£F«ct from the 2nd April, 1883, the date on 
which Mr. E. McA. Moir, returned from depntaiion, dfr. E. 
F. Litchfield, Officiating Beputy Coneerrator, 3rd grade, to 

officiate as Deputy Conuervator, 4th grade. j... „„ 

No. 656.— With Weet from the 9th April, 1883, the 
which he reported his artiral at Dehra Dun from subsidiary 
leave*^ „ , 

Mr. A. Smphite, Assistant Conserrator, /"J*-*® f '^! 

as Deputy Conservator, 8rd grade, and 

elating Deputy Conservator, 8td grade, to officiate P *J 
Conserrator, 4th grade. 
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No, 604.— T’Afi 26/A June, 1883.— A/r. E, McA, Moir, Deputy 
Conservator of Forests, from the Tons Division to the charge 
of the Jaunsar Division of the School Circle, as a temporary 
arrangement, during the absence on deputation to the Forest 
School at Dehra Dun of Mr. N. Hearle, Assistant Conservator 
of Forests, or until further orders. 

No. 605. — Mr. A. G. Bobart-Hampden, Assistant Conservator 
of Forests, from the Ganges Division of the Central Circle to 
the charge of the Tons Division of the School Circle, as a 
temporary arrangement, vice Mr. E. McA. Moir. 

8. — Central Provinces Gazette — 

No. 2232. — The 2bth May, 1883.— JIfr. M. S. Fowler, Assistant 
Conservator of Forests, availed himself on the forenoon of 
the 9th current of the privilege leave granted to him by Noti- 
fication No. 2145 of the 19th idem. 

No. 2279, — The 31sf May, 1883. — Mr. IT. Moore, Assistant 
Conservator of Forests, relinquished charge of his duties in 
the Direction Division, and availed himself on the forenoon 
of the 23rd instant of the subsidiary leave, prior to fuilou<di 
granted to him by Notification No. 2125 of 18th idem. 

No. 2283. — Major J. C. Doveton, M.S.C., Conservator of For- 
ests, Central Provinces, granted furlough to Europe, reported 
his departure from Bombay per P. and O. S. S. Deccan on 
the 25th current. 

No. 2311. — The !«/ June, 1883.— Three months’ privilege leave 
is granted to Mr. G. H Fosta, Deputy Conservator of 
Forests, Niraar Division, with olicct from the Ist August next, 
or the subsequent date on which he may avail himself of it. 

No. 2321. — The 2nd June, 1883. — Consequent on the reiurn 
from furlough of Mr. J. Maephereon, Deputy Couservator of 
Forests, the following changes in acting appointments will 
have effect from the 5th April, 1883 : — 

Messrs. L. A. W. Bind and W. King, Offiiriating Deputy Con- 
servators of Forests, 3rd and 4th grade, will revert to their 
substantive appointments of Deputy Conservator, 4th grade, 
and Assistant Conservator, let grade, respectively. 

No. 2324. — Mr. //. Moore, Assistant Conservator of Forests, 
reported his departure on furlough from Bombay, by the An- 
chor Line Steamer, Victoria, on the afternoon of the 2nd 
ultimo. 

No. 2590.— TAe 19/A June, 1883.— 3/r. W. P. Thomas, Deputy 
Conservator of Forests, attached to the Chanda Division, 
is transferred to the Saugor Division, of which he received 
charge from Mr. G. F. Taylor, Assistant Conservator of 
Forests, on the afternoon of the 2Cth ultimo. 

Mr. Q. F. Taylor, Assistant Conservator, Saugor Division, is 
transferred to the Nagpur Division, of which he received 
charge from Mr, L. A. W. Bind, Deputy ConservatofJ on the 
afternoon of tlie let instant 

J£r. L. A, W, Bind, Deputy Conservator of Forests, is trans- 
ferred to the Hyderabad Assigned Districts, Berar/’ 



EXTRACTS PROM OFFICIAL GAZETTES. 


—Assam Gazette— 

No. 156.— l^th June, 1883. — Mr. D. P, Copeland, Offici- 
ating Assistant ConBervatdr of Forc.stR, gnu^e, made over 
charge of the Garo Hills Forest Dnision, on the afternoon of 
the 8th June, 1883, to Mr. C. A. Fishtr, District Superin- 
tendent of Police, as a tein]K)rary arrangement, until Mr, 
Ludlow arrires in the Garo Hills. 

—Madras Gazette— 

The 2Stk May, 1883.— ^fr. M. A. Rodrigues, Ranger, 3rd 
grade, Palghat Bunge, Malabar District, to be in charge of 
the Range No. 1, South Coimbatore. 

2 1 . The doth May, 188.3. — The rehitiiiL.tion of Mr. G. Bruce^ 

Probationary Forest Ranger, Kihtna District, is accepted. 

No 23.— The services of B. K. Sditaya, Probationary Forest 
Ranger, Bellary District, are plaied at the disposal of the 
Conservator, Southern Circle, for employment as a Forester, 
with eflfect from the Ut July, 1883. 

No 93.— T/ie 19t^ Jmc, 1883.— Mr. J. Ferguson, Deputy 
Conservator of Forests, Nilambur, having rctuinod to duty 
on the forenoon of the oth ultimo, the unexpired portion of 
the two moiilbi.’ privilese leave granted him ni the I'ort St. 
Georae Gazette of the 0th Ma.eh la^t is cancelled. 
TkeiGthJvrte 1 883.— F-rester Itappu /ioi® is appomted to be 
Raneer 5th grade. <m probation, halem District, nice Govindu 
RdjuMudaliyar, Ranger, Isl grade, reduced to Forester, Ist 

grade. 

6. — Bombay Gazette— 

r. T r iqq‘1 Mr G St.P.L.Gihson,mpolJ 
No.42o5.-ncC/5 ^ne 1883^^^ J^ 

Conservator of 1^; "f;- ^ from 13tl. April, 1883, 

vator of forests, -nd f, > roiiservator of Forests, Ist 

and a/r. IF. G. Forests. 3rd grade, 

grade, to act as Depn y j„n„<r the absence of Mr. A. 

with effect from the same date, uniin,., 

r. S 5 dt/c«eorl/i. orniitilhiHhei^on^ Conservator of 

No. 4260.— JI/»-. • ,„i„tcd to act as Deputy Con- 

Foresls, If ‘^"rrade with effect from l4th May, 

Borvator of f orcsts, ^ ^ ^ . Ir p Wroughton, or until 

1883, during the absence ol 

further orders. Tnhshman Ballal OJee, received 

The nth Jane, 1883.-M'-- ^ Svfb- Assistant Conservator of 
charge of the office ‘’f ^ 1883, before office 

Forests, Khltndesb, on , 1 ,.^ poiest Officer, Kbimlesh. 

hours, from Assistant Consf- 

The Uth June, "'f Ki,/„aesh relinquished charge of hi 

vator of Forests, East M » j,flice hours, md Mr. 0. L. 

office on the 5th May, 1^8 , j. -v^fest 

G.6ao», Deputy Conservator Jo 

ceived charge of the office on 
hours. 
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The lith JunCj 1883.— il/r, Laxuman Dajee Joshi^ Sub-Assistant 
Conservator of Forests, received charge of bis office in Eh&n- 
desh on the 14ih April, 1883, before office hours, from Mr, Q. 
£. Otbson, District Forest Officer, West Khdndesy 
No. 4471.— TAfi lithJune^ 1883.— itf'r, 0, M, Officiating 
Assistant Conservator of Forests, Poona, passed an examina- 
tion in Marathi according to the Higher Standard on the 6th 
instant. 



jy. ^XTRACTS FROM pFFICIAL pAZETTES. 


1, — Gazsttb op India — 


No. 571F. The Mi July, 1883.— Consoqnent on the retire- 
ment from the Service of Mr. D. Brandis, Ph.D. C I K fn- 
epector General of Forests to the Goveinrnent of LuW’ 

W. Schlich, Conservator of Forests of thf Ist giaile r^d Offi^ 
dating Inspector General of Forests to the Government of 
India^ is confirmed in the latter appointment, with e^ect from 
the 24th April, 1883. 


No. 599F . — The Idth July, 1883. — Mr. E. Murray, Sub-Assist- 
tant Conservator of Forests in the Punjab, is appointed to 
officiate as an Assistant Conservator of Forests of the Srd 
grade, with effect from the 1st July, 1883, or until further 
orders. 

No. 610F . — The July, 1883 . — Consequent on the p; pointment 

of Dr. W, Schlich, Conservator of Forests of the 1st grade, as 
Inspector General of Forests to the Government of India, the 
following permanent promotions are made, with effect from the 
24th April, 1883:— 

Mr. G. Greig, Conservator of Forests of the 2nd grade in the 
Central Circle of the North-Western Provinces and Oudh and 
Officiating as Conservator of Forests of the Ist grade, is con- 


firmed in the latter appointment. 

Major F. Baxley, R.E., Conservator of Forests of the 3rd grade 
in the School Circle of the North-Western Provinces and Oudh 
and Officiating as Conservator of Forests of the 2nd grade, is 
confirmed in the latter appointment. 

Mr. A. L. Home, Deputy Conservator of Forests of the 1st 
grade in Bengal and Officiating as Conservator of Forests of 
the 3rd grade, is confirmed in the latter appointment. 

Mr. W. Jacob, Deputy Conservator of Forests of the 2nd grade 
in the Central Provinces and Officiating as Deputy Conserva- 
tor of Forests of the Ist grade, is confirmed m the latter 

No*^640 Zrd Avgust, ISSS.—lfr. /. E. 

Deputy Oonseryator of Forests of the Is 
North-Vesteru Provinces snd Oudh « 

until his retirement from the service on the September 

.f '.h. 

leav 

ViCtte date of Jfr. (yCaOeghatfs 
Offioiatiiig ^Daputy CoBsarrator of the 2 gJf 
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North-Western Provinces and Oadh, \rill act as Conservator 
of the Central Circle during the remaining .period of Afr. 
Oreig's absence on privilege leave, or until further orders, 

2.— North-Western Provinces — 

No. 544F . — The 25fA June^ 1883. — The undermentioned Sub- 
Assistant Conservators of Forests are appointed to officiate 
until further orders as Assistant Conservators of Forests of 
the 3rd grade, vrith effect from the dates specified : — 

Mr, R, J, P. Finder^ Oudh, — 19th May, 1883. 

» * « * 

No. 630 . — The ith July ^ 1883. — Mr. C. J, Poneouhy^ Deputy 
Conservator of Forests, in charge of the Pilibliit Division and 
the Bliira Sub-division, Oudh Circle, privilege leave for tliree 
months from the 2nd of duly, 1883, or such subsequent date 
on which he may avail himself of it. 

Posting, 

No. 623 . — The Ath July^ 1883. — Mr. C, Bagshawe^ Deputy Con- 
servator of Forests, to the charge of the Garbwal Division of 
tl^e Central Circle from the forenoon of the 31st May, 1883. 

Transfers. 

No. 624 . — The Ath July, 1883. — Mr. F. B. Bryant, Assistant 
Conservator of Forest*?, from the Garhwal Division to the 
charge of the Ganges Division, Central Circle, from the after- 
noon of the 5lh June, 18«3. 

No. 631. — Mr. IF. G. Allan, Deputy Conservator of Forests, 
from the Kheri DiviMon to the chnrgo of the Pilibliit Division 
and the Bhira Sub-divi-ion, Oudh Circle, during the absence 
on leave of Mr, G. J. Poasonhy, or until further orders. 

No. 632. — Mr. J, S. Battie^ Officiatini; Assistant Conservator of 
Forests, from the Bahraich Division to the charge of the 
Kheri Division, Oudh Circle, vice Mr. W. G. Allan. 

No. 633. — Mr. R. J. P. Finder, Bub-Assisiant Con-servator of 
Forests, from the Kheri Divi'-ion to the Bahraich Division, 
Oudh Circle, vice Mr. J. S. Battie. 

No. 672.— The ISth July, 1883.— Afr. IF. B. J. Brerefon^ Ife- 
puty Conservator of Forests, in charge of the Ganges Division 
of the Central Circle, availed himself of the leave on medical 
cerlidcate granted in Notification No. 407, dat^d 1 9th 'April, 
1883, on the forenoon of the 15th Murcli, 1883, and was on 
subsidiary leave from the Ist to the 14th of March. 

Posting. 

No. 677.— The 18ih July, 1888.— Mr. E. P. Dansey, Deputy 
Conservator of Forests, who reported his return from furlough 
on the forenoon of the 2nd July, 1883, to the charge of the 
Bahraich Division of the Oudh Circle. 

No. 700.— n« 80ih July, 1888.— With effect from the 8 Ut 
May, 1888, the date on which he receired charge of hie office-' 
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Mr, C. Bagahawet Deputy Conservator, 3rd grade, to officiate ^ 
Deputy Conservator, 2nd grade; 

Mr, ‘W, G, AHariy Officiating Deputy Conservator, 2nd grade, to 
revert to his substantive appointment of Deputy Conborvator, 
8rd grade ; and 

Jlfr. A, Urttythtea, Officiating Deputy Conservator, 3rd grade, to 
officiate as Depuly Conservator, 4th gra.ie. 

710. 2'he July^ 1383. — Mr. J, M. Braidwood, Deputy 

Conservator of Foiests, in tiiaigo ot tiie ISaini Tal and lUni- 
kiiet Divisions of the Central Circle, privilege leave for three 
months, with effect fiom the 22nd Augvl^t. 1883, or aui^x sub- 
sequent date on which he may avail hiuiself of it. 


8. British Bormah — 

No UF— The 2 Sth Juno, ms.— Unier Hie provieione of seo- 
* tioii 73 of Hie Civil Leave CoHo, privilege leave for Hire* 
moinhe ia granted to A/r. J. Aseietant Coneerr^ 

tor of Forests, with effect from the 19th June, 1883. 


4. — Madras — 

vr lift Thel7thMau,mS.—Mr.E.D.M.ffooper,l>ft- 

” S'.” of FoU M »?*;',■ r £s 

leave, from the 25th mstaut, under bection 73 of the uvu 

Leave, Code. iflan—jlfr W. C. Bayne, Deputy 

No. 107.-77i« ttk July, ’ j;-i7clmrge of Tmnevelly 
Conaei vator of Forets, 3 ^ P.j ^ ^ejical certificate 

Division, has been f ti,e Civil Leave Code, 

for three months, under Seitioii TJot Uie wv 
from date of availing himself of t ie same 
Them July, 1883, '8 accepted, and bia 

B. K. Santaya, dated 5th .’’“'J' '“ Vur from 1st idem, notifi- 

edTnte^^/it GoU dated 5th Jane. 1883. Part 

II, page 647, is hereby cancelled. 

5.-B0MBAV- Stewart. 

Them July, 

As-istant Consei valors of F strict Forest Officer, 

and received charge o',*'''®.""'' ^ office hours. 

Nortli Thana, on the 2aA in«' Eatnigiii-KoUba, and 

Mr. G. A. WyAt, District F“!® ‘^pectively delivered over 
Mr. J. King, Colle<=‘®'-®'^S’i,t Forest Office, Eatnig.rl- 

and received charge of the w - 

KoUba, on the 8ih J«nc, 88o, b^lor ^ 

No. ,5093.— iSowif'".'/ /puUsts, KAnara (Southern Di- 

;o«,, Assistant Co..serv»tor of three month^ 

vision), is allowed P"\''* 8 ® ftom such subsequent date aa 

from the Ist August, 18 i 

he may avail hiuiselt of it. Qovernm«nt Notificati 
No. 512L-IU t'>P*«'’“r3"Ld n exercise of the po^c»- 
4216, dated 4th June, 1883, an BU B* 

ferredbyBeotion4ofthelBdianror 
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cellenej the OoTernor in Connoil is pleased to appoint Mr, 
0. B. Winchtster, O.S., to be Forest Settlement Officer in the 
EoUba District for the purposes set forth in Section 4, danse 
(c), and Section 84 of the said Act. 

2. Under Section 16 of the said Act, His Excellency the Got- 
emor in Council is also pleased to appoint the Collector of 
EoUba to iiear appeals from any orders passed by the said 
Forest Settlement Officer under Sections 10, 11, 14 or 15 of 
the said Act. 

No. 564d.— rAs 31sf July, 1883.— JIfr. A. T. Shuttleworth, Con- 
seryator of Forests, N. D., having returned to duty on the loth 
July, 1883, the unexpired portion of the three months’ pri- 
^ege leave of absence granted to him by Government Noti- 
fication No. 2143, dated 14th March, 1888, is cancelled. 
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1. —- Qacbttb of Ihdia— 

The 8tA Auguet, 1888.— An officer of IHe Forest * 

holding ch«ge of two Foreet Divieione n^; 
tompoim^ mangement, receive a charge allowanceof X' W 
NO;678F;.-rAe 27«A Auguet, 188S.-ilfr. E. E. 

^er in oWe of the forests of Khordah in the 
Dis^t of 9”^^ appointed a Sub- Assistant Conservator 
of Forests, with effect from the 10th Pebtuary, 1883 and is 
attached to the Bengal Forest Department. * 

No. S86-269.— 20(A Augwi, 1888.— Jl/r. F. B. Dickinson 
Deputy Conservator of Forests in Coorg, availed himself of the 
three months’ privilege leave granted to him in Notification 
No. 657-218, dated 2lBt July, 1883, on the forenoon of the 6th 
August, 1883. 

2. — Calcutta Qazbtte— 


The IStA Augiietf 1888.*— Jlfr. C. A, Oordon Lillingstonj Assist- 
ant Conservator of Forests of the 8rd grade, is promoted to 
the 2nd grade of Assistant Conservator of Forests, with effect 
from the 2drd April, 1883. 

3.— Nobth-Wbst Provinces and Oudh Gazette— 


No. 744 . — The lAtk August, 1883. — Mr. Q. Qreig, Conservator 
of Forests, 1st grade, in charge of the Central Circle, North- 
Western Provinces and Oudh, Forest Department, privilege 
leave for three months, from the 3rd August, 1863, or such 
subsequent date as he may avail himself of it. 

4. — Central Provinces Gazette — 


Nou SS34.—T/ie 4th August, 1883.— Afr. B. H. C. Whittall, 
Deputy Conservator of Forests, reported bis arrival at Bom- 
bay on the 2nd current, on return from furlough granted him 
by Notification No. 1828 of 2btti May, 1882. 

Mr. R. H. C. Whittall is temporarily attached to the Direction^ 
Division, which ho joined on the afternoon of the 4th instant. 
No. 3835.— Consequent on the return from furlough of Mr. B. 
H. C. Whittall, Deputy Conservator of Forests, the following 
changes in acting appointments will have effect from the 5 
current 

mtars. L. A. W. Rmd and W. King, OfficUting Deputy ^n- 
serrators of Forests, Srd and 4th «»/«• 
respective substantive appointments of Deputy Co 
4th grade, and Assistant Conservator, 1st grade. 

No. SdM—Oonsequent on the deputation on specirido^.nnder 

the orders of tte Government of 
WhkMl, Deputy Conservator of Foresto, the f 

pronotioafl are ordered with effect from the Uti 

9 Q 
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Messrs, L, A. (T. Htnd (Berar), aod W, King (Central ProTin- 
ces), will officiate as Deputy CouBervators of Forests, 8rd and 
4th grade, respectively. 

No. 8609.— \Sth Augustf 1888.— Jl/r. 0, H, Foster^ Deputy 
Consenator of Forests, availed himself, on the afternoon of the 
4th instant, of the privilege leave granted him by Notification 
No. 2311 of the 1st June last, making over charge of the 
Nimar Forest Division to Mr, H. B, Anthony^ Assistant Con- 
servator of Forests. 

No. 8709.— The 2Ut August^ 1883.— Two months’ privilege 
leave of absence is granted to Mr, Q, F, Taylor ^ Assistant 
Conservator of Forests, Nagpur Division, with effect from the 
date on which he availed himself of it. 

No. 8787.— 2ith August^ 1888.— ifr. 0, F, Taylor^ Assist- 
ant Conservator of Forests, availed himself on the afternoon 
of the 9th current, of the privilege leave granted to him by 
Notification No. 3709 of 21st idem, making over charge of the 
Nagpui Forest Division to Mr. M. S, Fowl&r^ Assistant Con- 
servator of Forests. 

5.— Bbitisr Bubmah— 

No. bOF.—The llf^ August^ 1883.— Under the provisions of 
Section 73 of the Civil Leave Code, privilege leave for three 
months is granted to Mr. 2\ H, Aplin, Assistant Conserva- 
tor of Forests, with effect from the 18th August, 1888. 

Corrigendum. 

No. bSF.^The 22nd August^ 1883.— In this Department noti- 
fication No. 50 (Forests), dated the 1 1th instant, at page 246, 
Part 1, of the British Bumah Gazette of the 18th August, 
1883, granting privilege leave to Mr. T. II. Assistant 
Conservator of Forests, /or “ with effect from the Ibth August, 
1883,” read *‘with effect from the 25th August, 1883.” 

C.— Bombay Gazette— 

No. 5964.— 7 Ae Uth Avgust^ 1883.— 3/r. J. L. Laird^ Deputy 
Conservator of Forcstv, 3rd grade, has been allowed by Her 
Majesty’s Secretary of State for India to return to duty. 

Jlfr. W, R. Woodrow^ Assistant Conservator of Forests and 
District Forest Officer, Southtm Division of KAnara, who 
was granted leave of absence for three months in Government 
Resolution No. 5093, dated the 9lh duly, 1883, delivered over 
charge of the District Forest Office, Southern Division of 
Kinara, to Colonel W, Teyton^ Conservator of Forests, South- 
ern Division, on the 10th August, 1888, after office hours. • 

7.— Madras Gazette- 

The 1th A\igui.i^ 1883.— Leave.— 3/r. T. D. Stafford^ Sub- Assist- 
ant Conf^orvatoi ot Foicsts, Godavari Division, is granted three 
months' p? \ lege leave irom the date of relief. 

Apm ntneni * IF 3rd grade Forest Ranger, Kodiii 

Range, ( u . «apiiii DiviMon, is appointed to officiate daring 
the absence of :iUford on leave, or until further orders. 
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Appointmmt.-^Mr. 0. F. Spmhhj, Police Beijeant, PuTsewaii- 
kum Diyision, is appointed to officiate aa Forebt Ranger, ftfh 
grade, in Cuddapah, vice Mr. WW. 

Leave, — Mr, S, Moss, Foreet Ranger, 51h graJe, Houihom D»- 
yiaioD, Coimbatore District, was granted one month's privilege 
leave of absence, under Beotion 136 of the Civil Leave Code, 
from the 5th Jane last. 

Appointment,^S, Tirundrdt/ana Ai^fangdr having conducted the 
duties of a Forest Ranger in the Southern Division, Coimba* 
tore District, from the Ist April to the 4th May, 1H83, will be 
oonsidered to have served in the 4th grade during that period. 

No. 189. — The lith Auguety 1888. — Mr. E, II. BotUms Assist- 
ant Conservator of Forests, let grade, to bo Deputy Conser- 
vator of Forests, 4th grade. 

No. 140.— Jfr. 0, Hadjieldy Assistant Conservator of Perosis, 
2nd grade, to be Assistant Conservator of Forests, let grade. 

No. 141. — Mr. A, W, C, Stanbrougky Assistant Conservator of 
Forests, 2nd grade, to be Assistant Conservator of Forests, 
Ist grade. 



FOREST DEFABTIIENT IN INDIA. 


PABTICULARS RESPECTING THE SELECTION OF 
CANDIDATES FOR NOMINATION TO JUNIOR 
APPOINTMENTS IN DECEMBER 1883. 

L An Examination will be held early in December 1883^ to 
select {pur young men^ if so many are found duly qwilifiedy to be 
trained for the Forest Service of India. 

2. Applicants must be natural-born British subjects^ and they 
must be above 17 and under 21 years of age on the 1st of De- 
cember 1883. They must be unmarried^ and if they marry before 
they leave this country for lndia> they will forfeit their appoint- 
ment as Junior Assistants. 

3. Any person desirous of competing at this Examination 
must send to the Revenue Department of the India Office on or 
before the 6th of November next— 

His name and parentage, a certificate, or other satisfactory 
evidence, of the date of his birth, and a statement of consent from 
parent or guardian. 

A statement of the places of education at which he may have 
been since he was nine years old, accompanied by testimonials of 
good conduct during the last two years. He must also pay a fee 
of £4, by means of a special stamp, according to instructions 
which will be communicated to candidates. 

Those candidates whose testimonials may be deemed satisfac- 
tory will, if passed by the Medical Board, be examined in the 
following branches of knowledge : — 

I. English writing from dictation, and English composition. 

II. Arithmetic in all its branches. 

III. Algebra, up to and including the Binomial Theorem. 

IV. Geometry (1st, 2d, Sd, 4th, and 6th books of Euclid) and 

Plane Trigonometry. 

y. Elements of Mechanics, Physics, and Chemistry. 

VI. Surveying, Land Measuring, Plan Drawing, and the use 
and adjustment of Instruments. 

VII. A competent knowledge of French (to be tested partly by 
dictation), with the facility of translating into that 
language. 

4. A preference will be given to those candidates who, in ad- 
dition to the above, show proficiency in translation from French, 
in the elements of Botany, Geology, and Mineralogy, and Free- 
hand Drawing. 

5. They must appear personally at the India Office on a day 
to be hereafter appointed early in December 1883, between the 
hours of 11 and 4. 

6. Such applicants as are admitted to be candidates will be 
directed to appear for medical examination before the Indian 
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Medicd Board.^ Active habits and a uteong oonstitiitionf with 
good viMOD and hearing, are essential. 

7 . ^ Those who are passed by the Board will be examined by 
the Civil Service Commissioners in the various branches of know* 
ledge mentioned above. 

8. There will also be an examination with a view to testing 
the physical capabilities of the candidates. 

9. From among the candidates who attain the required stand* 
ard, Her Majesty^s Secretary of State for India will select those 
whom he deems best adapted to the Service. 

10. The candidates accepted by the Secretary of State must 
undergo a regular course of training of two*years-and-a-half, in 
France or elsewhere, in the management of forests and the science 
of forestry, in surveying, road making, and the natural sciences. 
The following regulations apply to those selected candidates who 
may be directed to proceed to the School of Forestry at Nancy, 
France. 

11. The course of training will commence on the Ist of 
March, 1884, and end in the autumn of 1886. Successful can* 
didates will be required to attend at the India Office on a day 
in February 1884, to be fixed hereafter, to receive their letters 
of introduction before starting for the Continent. 

12. During the course of training the candidates will be ex* 
pected to conduct themselves throughout in a proper and gen- 
tlemanlike manner, to obey the injunctions of the officers and 
professors appointed to instruct them, to use due diligence in the 
practical work and in their studies, and zealously to improve 
every opportunity for learning that be ofiered them. Can- 
didates who do not satisfy these conditions, or who may in other 
respects not be found fit for the duties of a Forest Officer in India, 
will be removed from the list of candidates on the report of the 
officer entrusted with the general direction of their studies. 

13. At the end of each year of study in the school an ex- 
amination will be held by the officers and professors entrusted 
with the instruction of the candidates. Those pupils who at 
these examinations fail to obtain the minimum standard of marks 
required from all in the school, will, except in cases of certified 
illness, render themselves liable to be at once removed, and to 
forfeit all claims to enter the Service. 

14. At intervals during the course at Nancy and at its con- 
clusion, successful candidates will be required to appear again 


* With a view to prevent parents and gnardiana from incurring the inconveni- 
ence and expense of preparing candidates who maj be physically unfit for the 
Forest Service, it is snggesm that candidates be submitted to examination by 
the medical adviser of the family, or any other qnalificd medical pnKstitioner, with 
regard to the following pointa :-*l. A weak oonstifentioii. 2, Defective vision. 
8. Impaired hearing. 4. Ihe existence of any oongenitel defect. It is to be 
understood that ttiia private examination is mej^y sngrated to lessen the chances 
of disappointment, and that it is by no means intended to take the place of, or 
to infloence ia any way, the regular official phyaLcal examination. 
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before the Medical Boards and if the report upon their health is 
satisfactory, will be nominated Junior Assistants in the Forest 
Department in India, their seniority being regulated by the result 
of the final examination. 

15. Exclusive of school fees (£100), which will be paid by 
the Secretary of State, the necessary cost to candidates of board, 
lodging, and all other expenses at Nancy ought not to exceed 
£180 per annum, or £4)50 for the whole course of 2^ years. 
Board and lodging may be estimated at £8 per mensem, and 
school expenses, tours, &c., at £50 per annum, leaving a margin 
of £S4 a year for journeys, and other minor expenses. 

16. By the terms of the convention between the English and 
French Governments for the maintenance of pupils in the Forest 
School at Nancy, each pupil is bound to lodge 2,400 francs (£96) 
for his maintenance during the first eight months of his stay at 
Nancy, and 3,600 francs (£144) during each of the following 
years, to be paid into the hands of the school Treasurer, as a 
condition of the pupil being admitted and subsequently allowed 
to remain at Nancy. This sum must be paid by the parents or 
guardians of the pupils into the Bank of England to the credit 
of the Secretary of State for India on or before the dates indicate 
ed below, by means of Forms which will be transmitted to them 
from the India Office 

£ 9 . d. 

Iflt March, ... ... 96 0 0 

let November, 72 0 0 

1st May, 72 0 0 

1st November, 72 0 0 

1st May, 72 0 0 

17. Any further allowance for journeys and amusements can 
be paid at discretion by the parents, either direct to the student 
or through the Treasurer. Any balance in the hands of the 
Treasurer at the end of each half year will be repaid on the de- 
mand of the parents or guardians. 

18. In the interval between the conclusion of the couree of 
instruction on the Continent, and the departure of the candidates 
for India, they will be required either to visit the Scotch forests, 
the dockyards, or some of the large timber slides in the Vosges 
or Black Forest, or to undergo a short course of botany at Kew, as 
may in each case be deemed most expedient. 

19. Within a month of his nomination as Junior Assistant, 
each nominee must sign articles of agreement, describing the 
terms and conditions of his appointment; and he must embark 
for India when required to do so by the Secretary of State, who 
will provide for the expenses of his pas^e. Any nominee not 
embarking when required will forfeit his appointment. Other- 
wise he will be allowed pay, at the rate of 250 rupees a month, 
from the day of his arrival in India. 

20. On arrival in India, the nominee will be required to re- 
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port himself to the Government of India (or to the Government 
of Bombay or Madras, in case he should be sent to one of these 
Presidencies), and he will then be posted to such part of the 
forests as the seryioe may require. 

21. On reaching the place to which he may be appointed, the 
nominee will become entitled to all the rights and privileges, in 
respect of pay and promotion, and to the leave of absence and 
retiring pensions, accorded to officers of the Forest Department 
by the rules and regulations for the time being. No rise of pay 
or promotion will, however, take place before he has passed an 
examination in such one of the Native languages as may be 
prescribed by the Government under which he is serving. 

22. The candidate, and also his parent or guardian, shall sign 
an agreement in the subjoined form. 

M probable that after the Examination herein r^erred 
tOf the conditione for admiaeion to the Indian Forest Department will 
he altered, and that there will be no Examination in 1884. Parti^ 
culars of any changes in this direction will be notified in due course. 

FOBM. 

In consideration of the undersigned [^. B. of ] 

being allowed by the Secretary of State for India in Council to 
enter the School of Forestry at Nancy, in accordance with the 
foregoing regulations, we, the said Candidate and the undersigned 

of his parent [or guardian], 

hereby jointly and severally promise to pay to the Seoretai^ of 
State for India in Council all monies (including the School Fee) 
which he shall disburse or become liable to pay on account of 
the Candidate's admission to the School, or on account of his 
expenses whilst studying there, in the event of his withdrawing 
from or quitting the School, except on account of ill health and 
with the sanction of the said Secretary of State in Council, or 
in the event of his being expelled or being required to remove 
therefrom before completing his course of training, or in case he 
shall fail to proceed satisfactorily with his studies there, or to do 
any act or thing mentioned or referred to in the foregoing parti- 
culars necessary to qualify him for the ^ service in India, or in 
case of his omission, under whatever circumstances, to embark 
for India and take up his appointment there when called upon 
to do so. 

Dated the day of 188 

Signature of Candidate 

Signature of Parent or Guardian^ 


Witness 
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1. -— Gaeettb of India — 

No. 678F.— 21th August, 1883.— Jl/r. E, E. Wylly, the 
Officer in charge of the forests of Khordah in the Pooree Dis- 
trict of Orissa, is appointed a Sub- Assistant Conservator of 
Forests, with effect from the 10th February, 1883, and is at- 
tached to the Bengal Forest Departnif^nt. 

No. 746F. — The 28M September, 1883.— In continuation of Noti- 
fication No. 640F,, dated the 3rd ultimo, the following tem- 
porary promotions are made among Conservators of Forests, 
during the absence on three months* privilege leave of Mr O, 
Oreig, Conservator of Forests, Ist grade, or until further orders, 
with effect from the Gth August, 1883 

Jfr. B. Rihhentrop, Conservator of Foreste, 2nd grade, Punjab, 
to officiate in the 1st grade. Mr, G, Mann, Conservator of 
Forests, Srd grade, Assam, to officiate in the 2nd grade. 

2. — Calootta Gazette— 

The 2hth August, 1883. — Mr, G. W, Strettell, Deputy Conserva- 
tor of Forests, Sunderbuns Division, is allowed privilege leave 
for 8 months, with effect from the 1st September, 1883. 

The 11th September, 1883. — Mr, W, E, D'Arcy, Assistant Con- 
servator of Forests, Punjab, temporarily transferred to Bengal, 
is posted to the charge of the Sunderbuns Forest Division, 
during the absence of Mr, G, W, Strettell, on privilege leave. 

Mr, F, B, Manson, Officiating Deputy Conservator of Forests, 
Kurseong Forest Division, is attached to the Conservator's 
Office (Direction). 

jlfr. C. A, O, Lillingston, Assistant Conservator of Forests, at 
present on special duty, is transferred to the charge of the 
Palamow Forest Division. 

Mr, E, O, Chester, Deputy Conservator of Forests, Daijeeling 
Forest Division, is posted to the charge of the Kurseong For- 
est Division, in addition to his other duties. 

8.— North-West Protinoes and Oudh Gazette- 

No. 792 .— %th September, 1883.— With effect from the lat 
August, 1883, vice Mr, C, J. Ponsonby, on privilege leave— 

Mr, W, 0, Allan, Deputy Conservator, Srd grade, to officiate at 
Deputy Conservator, 2nd grade ; and 

Mr, E, P, Dtmsey, Deputy Oonserrator, 4th grade, to officiate af 
Deputy Oonsemtor, Srd grade. 

Transfer, 

No. 808.— TAe I2th SepUmher^ 1888,— Afr. R, J, P. PindsTr^ 
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Ofiioating ABsistant Conservator of Forests, from the Bah- 
laich to the Kheri Forest Division of the Oudh Circle, 

No. 1590 . — The Sth September, 1883. — Under section 14 of Act 
X. of 1832, Mr, C. Bagshawe, Officiating Deputy Conserva- 
tor of Forests, 2nd grade, to be a Special Magistrate, and to 
be invested Trith the powers of a Magistrate of the 2nd class, 
to be exercised within the limits of the Government Forests in 
the Garhwdl Division, in respect of offences punishable under 
Act VII. of 1878. 

The undermentioned officer has been granted by Her Majesty^s 
Secretary of State for India permission to return to duty 

Mr, S. E. Wilmot, Assistant Conservator of Forests, North- 
Western ProvinccR and Oudh. 

No. 838 . — The September, 1883, — Mr, R, J, P, Finder, 
Officiating Assistant Conservator of Forests (in temporary 
charge of the Gonda Division), to the charge of the Gorakhpur 
Division, from the forenoon of the 17th August, 1883, vice 
Mr. A, Campbell, transferred. 

No. 837.'— r/ie September, 1883.— Mr. A. Campbell, Assist- 

ant Conservator of Forests, from the Gorakhpur Division of the 
Oudh Circle to the charge of the B4nikhet Division of the 
Central Circle until farther orders, vice Mr, J, M. Braidwood, 
on privilege leave. 

4,— Cehtbal Pbovikges Gazette — 


No. 4285.— TAe 29fA September, 1883, — The following rules for 
the examination of Forest Officers in the Central Provinces 
in the Vernacular languages, by the Higher and Lower Stand" 
ards, having received the approval of the Governor General in 
Council, are published for general information : — 

1. — The examination in Hindustani will be under the following 
heads : — 

A. — Conversation. 


B. — Heading and explanation of Urzis in (1) Urdu character 
and in (2) Hindi character. 

G. — Translation from English into Vernacular (for Higher 


Standard only). 

2. — ^The examinee will be required to converse in Hindustani 
^ . with one or more natives in such a manner 

onversa ion. ^ understand, and 


make himself understood by ordinary natives, both in common 


conversation and in the ordinary course of business. 


Maximum number of marks, ... ... 120 

Minimum for Lower Standard, ... 50 

Minimum for Higher Standard, ... 80 


3. — ^The examinee will be required to read aloud two Urzis of 
ordinary length, one specially relating to 
Reading Didu. purest business, the other to ordinary sub- 
jects, written in Urdu, in a fairly legible hand, and to explain 
their meaning. 



BXTBAOTB FROM OFFICIAL OAEBXTII. 


iii 


Maximum number of marks, ... ... 60 

Minimum for Lower Standard, ... ... 20 

Minimum for Higher Standard, ... ... 85 

4. — •Similarly the examinee will be required to read and explain 

Beading Hindi. the Urzis written in the Hindi character. 

Maximum number of marks, ... ... 60 

Minimum for Lower Standard, ... ... 20 

Minimum for Higher Standard, ... ... 85 

5. — For the Higher Standard only. 

The examinee will be required to translate and write, both 
m 1 . . in the Urdu and Hindi character, a letter or 

* order relating to Forest businesB, dictated 
in English by the Committee of Examination. 

Maximum number of marks, ... ... 50 

Minimum number of marks, ... ... 80 

6. — The minimum number of marks required to pass is as fol- 
lows : — 

By the Lower Standard, ... ... 120 marks. 

By the Higher Standard, ... ... 210 „ 

7< — ^The examination in the optional language, Marathi, will be 
conducted as in the foregoing rules, the word Marathi being 
everywhere subsUtuted for the words Hindustani, Urdu and 
Hindi. 

8. — ^The rewards for passing the examination in Marathi will be 
at the following rates : — 

(a) — Rs. 180 for passing by the Lower Standard. 

' Rs. 180 additional for passing afterwards by the 
1 Higher Standard, or 

^ ^ Rs. 860 for passing by the Higher Standard in the 
first instance. 

5. — British Burmah Gazbttb — 

No. 54 . — The 2dth Auptst, 1883. — Under the provisions of sec- 
tion 73 of the Civil Leave Code, privilege leave for three 
months is granted to Mr, J, W, Oliver, Deputy Conservator of 
Forests, with effect from the date on which he may avail him- 
self of it. 

No. 55 . — The 6th September, 1888. — Mr, A. Weston, Assistant 
Conservator of Forests, 2nd grade, is appointed to officiate as 
an Assistant Conservator, Ist grade, with effect from the Ist 
July, 1883, daring the absence of Jfr. F, W* Thellusson, on 
furlough, or until farther orders. 

No. 56 . — The 6th September, 1883. — Mr. J. 0. Murray, Officiat- 
ing Assistant Conservator of Forests, made oyer, and Mr, M, 
J, Slym, Deputy Oonservator, received, charge of the Attaran 
Forest division, Tenasserim circle, on the 6th August, 1888. 
Mr, 0, W. Palmer, Deputy Conservator of Forests, made over, 
and Mr, J, 0, Murray, reemved, charge of the itai Balween 
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Forest diyision, Tenasserim cirole, on the 10th August, 1888. 

2fr. T, H, Aplin, Assistant Gonservator of Forests, made oyer 
charge of the South Tenasserim Forest division, Tenasserim 
circle, to Mr. (7. W. Palmer^ Deputy Conservator of Forests, 
on the forenoon of the 25th August, 1883. 

No. 57 . — The ls« Stpiemhtr^ 1883. — Under the provisions of 
section 49 of the Civil Leave Code, furlough to Europe on 
medical certificate for 18 months, with the usual subsidiary 
leave, has been granted to Mr. F. W. Tktllusson, Assistant 
Conservator of Forests, with effect from the 1st July, 1883. 

No. 59. — The 20th September^ 1888. — ^Tbis Department notifica- 
tion No. 54, dated the 29th August, 1883, at page 262, Part 
I, of the British Burma Gazette of the Ist instant, granting 
3 months’ privilege leave to Mr. J. W. Oliver^ Deputy Conser- 
vator of Forests, is hereby cancelled. 

6.*Madbas Gazbttb — 

The Ibth September^ 1883. — Mr. T. O. Qaudoin^ OflBciating For- 
est Ranger, 3rd grade, in the Cnddapah District, is confirmed 
in that grade with effect from let April, 1883. 

D. Srinivasa RoWy Officiating Forest Ranger, 4th grade, Siddhi* 
vattam Range, is confirmed in that grade from Ist September, 
Bubject to his passing the prescribed examination in Survey- 
ing. 

The 22ndl Septemhery 1883.— W, Carroll, Sub- Assistant 
Conservator of Forests, 2nd grade, is transferred from the 
South Canara to the Tanjore District. 

N, Subba Aiyar, Forest Ranger, Srd grade, Madura District, to 
act in the 2nd grade, on full pay. 

N. Pitchukutti Pillai, Forest Ranger, 4th grade, Coimbatore Dis- 
trict, to act in the 3rd grade, on full pay. 

Mr. Samuel C. Moss, Forest Ranger, 5tb grade, Coimbatore Dis- 
trict, to act in the 4th grade, on full pay. 

The above with effect from the Ist July, 1883. 

C. Dhan Singh, Forester, 2nd grade, Trichinopoly, to act as For- 
est Ranger, 5th grade, on full pay, with effect from the Ist 
August, 1883. 

7..— Assam Gazette — 

No. 255.— IStA September, 1883. — Mr. E. Ludlow, Assist- 
ant Conservator of Forests, received charge of the Giro Hills 
Forest Division, from Mr. C. A. Fisher, District Superinten- 
dent of Police, on the forenoon of the Srd September, 1888. 

No. 20Z.-^Tht \kth September, 1883. — Mr. P. S. Barker, Assist- 
ant Conservator of Forests, received charge of the Lakhim- 
pur Forest I dvision, from Mr. E. Ludlow, on lAie afternoon of 
the 13th July, 1883. 
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1.'— Qazbttb op India — 

No. 792P . — The 2Aih October^ 1883.— C. J. Ponaonby^ De- 
puty Oonservator of Forests of the 2nd grade in the North- 
Western Provinces and Oudh, is appointed to officiate in the 
let grade of Deputy Conservators, with effect from the date 
on which Mr, I, E. O' Call<ighan, Deputy Conservator of the 
let grade, assumed charge of the Central Circle in those 
Provinces from Mr, G, Greig^ Conservator of Forests, when 
the latter officer availed himself of three months* privilege 
leave, and until the return from furlough of Mr, W* E. 
Brereton^ Deputy Conservator of the 2nd grade in the North- 
Western Provinces and Oudh, or until &e issne of further 
orders. 

No. 794F. — Consequent on the retirement from the service of 
Jlfr. I, E, O' Callaghan^ Deputy Conservator of Forests of the 
Ist grade in the North-Western Provinces and Oxidh^ Captain 
C» W* Losack, Deputy Conservator of Forests of the 2nd 
grade in the Central Provinces, and officiating in the let 
grade of Deputy Conservators, is confirmed in the latter ap- 
pointment, with effect from the 28th September, 1883. ^ 

The undermentioned officer has been granted by Her Majesty’s 
Secretary of State for India extension of leave— 

Mr, W, H, Reynolds^ Uncovenanted, Deputy Superintendent, 
Forest Surveys, North-Western Provinces and Oudh, one 
month’s furlough. 

2. — Calcutta Gazette — 

No. 2050A . — The Uh October^ 1883. — ^With reference to the 
notification, dated the 17th instant, Mr, F. B, Manaon^ Officia- 
ting Deputy Conservator of Forests, held charge of the Sun- 
derbuns Forest Divioion, from the Ist to the 18th September, 
1883, during which period Mr, W, E, UArcy^ Assistant 
Codservator of Forests, was attached to the Conservator’a 
office (Direction). 

3. — North-West Provinces Gazette— 

No. 864 . — The 'iSth October^ 1883. — In supersession of Notifi- 
cation No. 7GC, dated 28th August, 1883, Mr, J. M, Braid* 
woody Deputy Conservator of Forests, in charge of the Naini 
Tal and Raniket Divisions of the Central Circle, three months’ 
privilege leave from the afternoon of the'24ih August, 1888. 

4. — Punjab Gazette— 
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5.— Central Pbovinobs Gazette — 

. No. 4548. — The 18^^ October, 1883. — Mr, Q, F, Taylor, Assist- 
ant Conservator of Forests, reported his return on the fore- 
noon of the 9th instant from the two months’ privilege leave 
granted him by Notification No. 8709 of 2 Ist August, 1883, 
and received charge of the Nagpur Forest Division from Mr, 
M, S, Fowler, Assistant Conservator. 

C. — British Burma Gazette — 

No. 62F. — The 3rd October, 1883. — Mr, J, N, Pickard, As- 
sistant Conservator of Forests, reported his return to duty 
from the privilege leave granted to him in this Department 
Notification No. 41 F., dated the 28th June last, on the 18th 
September, 1883, after noon. 

7. — Assam Gazette — 

Nil, 

8 . — Mysore Gazette — 

Nil. 

9. — Madras Gazette — 

The 2bth September, 1883. — Appointments, — In continuation of 
the Notification published at page 903 of the Fort St, George 
Gazette, Part II,, dated 7th August, 1883, Mr, H, W, Wai^, 
while acting as District Forest Officer of Godavari, will be a 
Forest Ranger, 2nd grade, on Rs. 100 per mensem, sub. 
pro tern,, and Mr, G. F, Speechly, while acting as Forest Ranger 
of the Cuddapah Range, will be a Forest Ranger, 5th grade, 
and draw Rs. 50 per mensem. 

Extension oj Leave, — The leave granted to F. N, Kristnasw&mi 
Aiyar, late Ranger, 5th grade, (on probation,) Tinnevelly, 
in page 783, Part II., Fort St, George Gazette, dated the 10th 
July, 1883, was extended by five days. 

Erratum, — In the Notification of “ Services dispensed with ” pub- 
lished at page 791 of the Fort St, George Gazette, dated the 
10th July, 1883, for “from the 2lBt June, 1883,” read “from 
the 13th July, 1883.” 

No. 160. — The 28th September, 1883. — In modification of the 
notification, the publication of which was ordered hjO.O , 7th 
June, 1883, No. 700 (Revenue Department), His Excellency 
the Governor in Council is pleased to appoint Mr. //. J* A. ^ 
Porter, Assistant Conservator of Forests, to attend on behalf 
of Government at the inquiry by the Forest Settlement Officer, 
ordered under Section 4, Chapter II., Act V. of 1882, to deter- 
mine the existence, nature and extent of rights claimed by, or 
alleged to exist in favor of, any person in the areas it is pro- 
posed to constitute “ Reserved Forests ” in Coimbatore. 

The \8(h October, 1883. — Confirmation of Appointment,’^N. 
Soohier, Forest Ranger, Madura District, is confirmed in the 
2ad grade, with effect from the Ist July, 1888. 



BZTBAOTB FROM OFFICIAL GAZBTTBS* Ul 

The other acting appointments published at page 1112 of the 
JBbrt SL George Gazette of the 25th September last ceased 
from the let ultimo. 

The 2^ih October^ 1883. — One year’s furlongh is granted to Mr. 
A, GoudiCf Temporary Forest Hanger, GodiCrari District, with 
effect from the 6th September, or such subsequent date as he 
may avail himself of it. 

10, — Bombay Gazbtte — 

The Srd October^ 1883. — Mr. R. Ryan, District Forest Officer, 
Belgaum, and Mr. D. C. Johnstone, Assistant Collector of Bel- 
gaum, respectively delivered over and received charge of the 
District Forest Office, Belgaiim, on the 26th September, 1883, 
after office hours. 

The \^th October, 1883. — Mr. D, C. Johnstone, Assistant Collec- 
tor of Belgaum, and Mr. R, Ryan, District Forest Officer, 
Bel gaum, respectively delivered over and received charge ot 
the District Forest Office, Belgaum, on the 8th October, 
1883, before office hours. 



